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PREFACE TO THE THIRD EDITION 


This edition has been revised and several of the chapters 
entirely rewritten, A number of operations which are no 
longer generally practised have been deleted, and new ones 
added. I have derived much valuable aid in carrying out the 
revision from the kind criticisms of the Lecturers and Teachers of 
Operative Surgery in the many Medical Schools where it is now 
used. 

Mr. Jessop has revised his chapter on Ophthalmic Operations ; 
Dr. Hubert Eoberts that on the Perineal Operations upon the 
Female Genital Organs; Mr. Douglas Harmer those upon the 
Hose and the Larynx ; and Mr. C. E. West that upon the Ear. 

Mr. Harold W. Wilson has given me considerable help in the 
general revision, especially in the chapter upon the Urinary 
System, and in seeing the work through the press. 

The liberality of the new publishers has enabled me to 
introduce a number of coloured illustrations which in my 
opinion enhance the value of the book. To Professor Cunningham, 
Sir Charles Ball, Dr, Howard Kelly, and klr. Hunter Tod I am 
grateful for permission to use illustrations from their works. 

I am also much indebted to ilr. J. Keogh ^Murphy — the editor 
of the Oxford ^Medical Publications — for many helpful sugges- 
tions, and to Mr. C. S. Douglas for the time and care he has 
bestowed on some of the new illustrations. 


37 WinroLE Stkeet, W. 
1909. 


H. J. WARING. 
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PREFACE TO THE SECOND EDITION 


Many changes and additions have been made in the present 
edition, both as regards the matter and arrangement of the 
chapters, whilst a considerable number of new sections has been 
added. These changes and additions, I hope, have removed many 
of the defects and deficiencies of the previous edition. The 
main objects which I have kept in view have been to maintain 
the practical character of the • book, and to keep it within a 
reasonable compass. 

!Mr. W. H. Jessop has revised his chapter on “ Ophthalmic 
Operations,” Dr. C. Hubert Roberts has almost entirely re- 
written the chapter on “Operations on the Female Genital 
Organs,” and Mr. James Berry has also criticised and made 
several suggestions concerning the chaj^ter on “ Operations upon 
the Thyroid Gland.” 

I am indebted to ^Ir. Alex. Tweedie for many suggestions 
and much help in revision, to Messrs. A. T. Compton and 
Percival Yetts for a number of drawings from which the new 
illustrations were made, and to many teachers of operative 
surgery who have written to me and pointed out errors or 
deficiencies. 

37 Wuiroim SrimET, W., 

March 1904. 




PREFACE TO THE FIRST BDITIOR 

This book lias been written with the object of serving as a text- 
book for the classes held in the Operative Surgery Department 
of St. Bartholomew’s Hospital. 

In order to make it a complete handbook for the use of 
students, a description of many operations which cannot readily 
bo performed on the dead subject has been added. 

Previous to the description of an operation, or a group of 
allied operations, a short account of the main indications for 
the performance of the operation or operations under discussion 
is given. This, in my opinion, is an advantage, especially to 
junior students who are doing a course of Operative Surgery for 
the first time. 

The order in wliich the different operations have been 
described may seem peculiar. It is that which is adopted in 
the practical courses at St. Bartholomew’s Hospital, and which 
has been found to be the most useful, when, as is generally the 
case in England, only a small amount of material is available 
for carrying out a course of Operative Surgery on the dead 
subject. 

Jlost of the illustrations have been prepared specially for this 
work ; where they have boon borrowed from other works, the 
origin has in every case been given. 

The illustrations of instruments are taken from blocks kindly 
lent to me by kfessrs. Arnold <fe Sons, except Figs. 13G, 139, 
140, 141, 448, and 450, which are from blocks lent by Messrs. 
Down Brother-s. 

I take this opportunity of thanking those friends who have 
helped mo in the preparation of the book, especially ]Mr. Walter 
H. J cssop, for the chapter on “ Ojjhthalmic Operations ” ; Dr, 
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PREFACE TO THE FIRST EDITION 


C. Hubert Roberts, for the sections on “ Vaginal Hysterectomy ” 
and “ Rupture of tbe Female Perineum ” ; my colleagues iu the 
Operativ(A^Surgery Department, Mr. D’Arcy Power and Mr. 
M'Adam Eccles, for many valuable suggestions and corrections ; 
Mr. A. T. Compton and Mr. Arthur Harry Beadles, for the draw- 
ings from which the illustrations have been made; Mr. P. G. 
Harvey and Mr. A. R. Tweedie, for a number of photographs ; 
and Mr. J. S. Sloane, for much help in reading the proofs and 
making the Index. 

I also beg to thank all those who have kindly given me 
permission to use illustrations from their works. 

I shall be grateful for suggestions and corrections from those 
who may use the book. 

H. J. WARING. 


London, January 1898. 
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MANUAL OF OPERATIVE SURGERY 


CHAPTER J 

INTRODUCTORY 

The present Alanual of Operative Surgery lias for its object the 
consideration and description of the various surgical operations 
which may be performed on the human organism, for the allevia- 
tion or radical cure of those malformations, diseases, or injuries 
amenable to direct surgical interference. 

It is necessary, however, in order to ensure as far as 2iossible 
a satisfactory and successful result to all justifiable and advis- 
able surgical operations, that the operator should be thoroughly 
familiar and acquainted with all the minute details of the 
modern technique of “ ^irevention of wound infection.” 

Causes of wound infection. — Bacteriology has conclusively 
.shown that all inflammatory processes in connection with 
comiilications of recent wounds are caused by the jiresence of 
liathogenic micro-organisms, together with the products of their 
vital activity in the actual wounds themselves. The jjathogenic 
micro-organisms which give rise to the development of the 
above-mentioned complications ai-e not confined to one variety. 
NIost cases of wound inflammation or sajD^niration are due to 
an infection Avith one or other, or sometimes more than one, 
member of the group of 2>yogenic bacteria. Of this grouj), 
Staj^hylococcus j)yogenes aureus and alOus, and some varieties of 
Stre^-ytococQus, are most commonly found ; while Bacillus coli 
communis, B. pyoyenes foetidus and B. 'pyocyaneus, and Staphy- 
lococcus ptyogenes citreus are occasionally met Avith. Examjfles 
of pathogenic micro-organisms, which give rise to special forms 
of Avound infection, are Tetanus bacillus — the cause of tetanus ; 
Anthrax bacillus — the cause of malignant pustule ; B. tubercu- 

I 
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losis — the cause of tuberculosis; and B. di2)htherice — the 
cause of diphtheria. For a detailed discussion of the different 
varieties of pathogenic micro-organisms, and the biological, 
physical, and chemical conditions which favour or retard their 
growth and multiirlication, the student is referred to works upon 
Surgical Pathology, Bacteriology, and the Principles of Surgery. 

The actual causes of inflammation and suppuration in a 
Avound appear to be the toxines or certain other ferment-like 
bodies which are produced by the growth and metabolism of the 
different varieties of pathogenic micro-organisms. 

When it is admitted that “Avound infection” is always the 
result of the presence of micro-organisms, and when it is knoAA’n 
that these micro-organism's Ha'c and thrive in certain situations 
and under certain more or less understood conditions in the 
animal body or outside, or, on the other hand, die or lose their 
virulence under certain other conditions, then it is self-eAudeut 
that a successful surgeon must be thoroughly acquainted AA'ith 
all the various factors Avhich faA'our the presence and groAvth 
of bacteria. In this he may avoid them, or employ such 
preventive measures as Avill hinder their groAvth or destroy 
them. 

In this Avay alone can he intelligently apply the various 
practical methods Avhich are available for avoiding contamina- 
tion; or, Avhen that is impossible, or has already taken place, 
for destroying or rendering innocuous the different forms of 
micro-organisms. 

Sources of wound infection. — Every substance, material, or 
part of the operator and his assistants, brought in contact AA'itli 
or' ill close approximation to a recent wound, may be a carrier of 
pathogenic micro-organisms and the direct cause of “ Avound in- 
fection ” and its comphcations, if they have not preAUou.sly been 
rendered surgically clean by a proce.ss of sterilisation. 

The fertile sources of “ Avound infection ” are, most commonly, 
insufiicient preparation of the skin of the patient Avithin the 
field of operation ; incomplete cleansing and sterilisation of the 
hands and arms of the operator, assistant, or nurses ; ineflBcient 
sterilisation of instruments, operation clothing and gloves, suture 
and ligatm’e material, drainage tubes, sponges, swabs, towels, or 
dressings ; or contamination of one of these agents, during the 
performance of the actual operation, by contact with a bodj' or 
substance which has not preiuously been made quite sterile. 

Bacteriologists have shoAim that the cavity of the mouth 
inA'ariably contains numbers of pathogenic bacteria, and recent 
investigations have concluswely demonstrated that much talking 
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in a room increases very considerably tlie numbers of micro- 
organisms floating about in the air of the room. From this 
it is clear that talking during the performance of an operation 
is to be deprecated, owing to the increased contamination of the 
atmosphere of the operation room, and also the risk of small 
particles of saliva, containing pathogenic micro-organisms, falling 
directly into an open wound. 

When a surgeon is suffering from a catarrhal condition of the 
nose, pharynx, or respiratory passages, talking during the per- 
formance of an operation is especially liable to be followed by 
suppuration, o^wing to direct contamination of the wound with 
pathogenic micro-organisms. In order to obviate this jDossibility, 
the wearing of a mask of cotton wool over the mouth and nose 
has been recommended (Fig. 10). Its use is uncomfortable, 
especially in a hot operation room. 

The safest course for the surgeon to pursue is not to perform 
operations when affected in this manner. 

In the performance of operations in private houses, it is a very 
essential factor, as regards the success of the procedure, that the 
room in which the operation is to be performed should be 
specially prepared and made as clean as possible, or as the 
circumstances of the individual case will allow. 

A good well-equipped and well-planned operation room, fitted 
with the modern elaborate aijpliances for ensuring asepsis, is very 
desirable in the performance of all surgical operations ; but in 
emergency work, work in country districts, or under conditions 
where a proper operation theatre or room is not immediately 
available, this is not possible, and the surgeon is obliged to 
carry out his proceedings with such space, accommodation, and 
appliances as may be at hand. On this account it is very 
important that the student should be familiar with the best 
methods for arranging and preparing a room in a private house, 
so as to transform it into a comparatively satisfactory operating 
room. It may be urged that this is the work of a trained 
nurse, and that a sm-geon ought not to be expected to super- 
intend or initiate the carrying out of details of this kind. 
This, however, is very unjustifiable ; and it cannot be too 
strongly impressed on the Avould-be successful surgeon, that 
every detail of the preparation of the operation room, the instru- 
ments, dressings, ligatures, sponges, etc., and of the preparation 
of each individual patient, must be supervised, overlooked, and 
directed by himself. 

In the case of incompetent, untrained, or careless assistants 
and nurses, he must personally superintend or give implicit 
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directions as to tlie method of carrying out correctly and com- 
pletely all the technical details. 

Comidete and efficient disinfection of the hands and forearms 
of operator and assistants, instruments, sponges, swabs, rubber 
gloves, operation gowns, dressings, and the skin of the patient 
Avithin the field of ojieration, is the most essential factor in the 
successful treatment of recent Avounds, and hence in the practice" 
of operative surgery. 

These important preliminaiy and general considerations Avill 
uow be discussed in detail. 



CHAPTER II 


GENERAL SURGICAL TECHNIQUE 

Selection of instruments. — Before a surgical operation is com- 
menced, all instruments which may be required during its perform- 
ance should be selected and rendered sterile. In order to make 
a selection satisfactorily, it is necessar}' to review mentally the 
different stages of the operation, and to decide what instruments 
are requisite for each stage. Thus, whenever au incision through 
the skin has to be made, a cutting instrument, such as a scalpel, 
is requisite ; if the proposed wound is to be a deep one, or the 
anatomical structure upon which if is proposed to operate is not 
readily exposed, retractors are required ; if blood vessels are to 
be divided, pressure forceps are necessary ; and if a bone requires 
section, a saw of appropriate size and shape, or bone forcejjs, must 
be taken. Needles and a needle-holder are also essential when 
a wound or part of a wound has to be closed, and in all cases 
ligature and suture material of proper thickness must be in 
readiness. 

jModern surgery and the practice of aseptic and antiseptic 
principles has effected a considerable modification in the manu- 
facture of surgical instruments. Every instrument or appliance 
should be manufactured in such a manner that there are as few 
crevices and irregidarities as possible, whilst in the case of 
scissors and forceps they should be so made that the turn blades 
can be readily separated, one from the other, in order to facili- 
tate cleaning. Ornamentation of the handles or other parts of 
instruments, bj’’ engraving or otherwise, should not be allowed ; 
and it .should be insisted upon, that all instruments should be as 
plain and smooth as is con.sistent with the uses to which the}' 
are to be put. Knive.s, saws, etc., must have metal handles, all 
instruments with bone, wood, or ivory handles being discarded. 
It is a great advantage that each instrument should be as 
light and small as possible, since this renders efficient and 
ready sterilisation a far simpler matter than is the case with 
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the heavy and often cumbrous instruments which were so 
commonly used by the previous generation of surgeons. This 
remark applies especially to the very long sword-like amimtating 
knives which were always used Avhen the transfixion methods of 
amputation were in vogue. Now, in the majority of instances, 
an amputation is carried out vuth a moderate-sized scalpel with 
a strong, firm handle. It is not advisable to use knives Avhich 
are so made that several blades can be fitted to one handle, or 
are of the so-called “ many-bladed ” variety. 

As a general rule, it may be stated that only a few instruments 
are required for the perfoi-mance of any individual oi^eration, 
assuming that these are selected with care, and the operator is 
quite familiar vdth their use. For the convenience of students, 
I append the following short list of instruments, which comprises 
what are essential for the majority of surgical oj^erations. When 
an operation is being described in the later parts of the book, in 
which any special instrument or form of surgical appliance is 
necessarj', it will be mentioned under the heading of “ Special 
Instruments ” ; in other cases, the instruments necessary will be 
those given below : — 

(a) Knife or scalpel of suitable size and shape. 

(^>) Retractors of suitable size and shape. 

(c) Two pairs of dissecting forceps. 

(d) Scissors of suitable size and shape (two pairs may be 

necessary, straight and curved). 

(e) Hfemostatic forceps (of suitable size and shape). 

(/) Blunt-pointed curved needle on a handle. 

(y) A probe-pointed director. 

(/i) Needles of proper size and shape. 

(i) Needle-holder. 

(Ic) Ligature and suture material. 

The student of surgery, from the commencement of his career, 
ought to accustom himself to use as few instruments as possible 
during the performance of an operation, and also should make 
himself thoroughly familiar Aidth the uses to which any ordinary 
instrument can be put. 

Sterilisation of instruments. — During the evolution of surgery 
many difl'erent methods have been practised for the disinfection 
of surgical instruments. Some of these were dependent upon the 
employment of chemical agents, others upon the use of some form 
of heat. Now, it is almost universally admitted that the only 
satisfactory method of sterilisation of instruments which can be 
readily employed, is by “ boiling in water which contains 1 per 
cent, of carbonate of soda.” The addition of carbonate of soda 
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is necessary, since boiling steel instruments in water rusts them 
and thus renders them comparatively useless, especially those 
which have a sharp or cutting edge. This blunting of sharp 
and cutting edges is almost entirely obviated by adding to each 
litre of water a tablespoonful of crystallised carbonate of soda. 
(Tablets of carbonate of soda can be obtained, two of which 
added to a pint of water makes a 1 per cent, solution.) Ordinary 
washing soda serves the purpose perfectly well. Experiments 
have shown that the addition of carbonate of soda intensifies 
the sterilising action of boiling water. A 1 per cent, solution 



ft. Sterili',er. 
h. Remo\aljIe ti.a^. 

c. Gas burner. (This can be replaced b^ a spirit lamp.) 

appears to be the most effective. It will thus be seen that the 
agents for efficiently sterilising surgical instruments are always 
at hand. All that is necessary is water, fire, carbonate of soda 
(common washing soda), and a metallic vessel of sufficient size 
to hold the instruments. When sterilising cutting instruments, A 
it is an advantage to jilace the instruments in the solution only[|' 
after it has been raised to the boiling point; immersion in al 
I boiling 1 per cent, solution of carbonate of sodaTin water, for 
{from five to ten minutes, efficiently and complete]}^ sterilises all ' 
'^ordinary surgical instruments and appliances. 
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An instrument, the steriliser, of tlie form and shape shown in 
Fig. 1, is a very useful one for ordinary surgical practice. It con- 
sists of an oblong metallic vessel with a closely fitting lid, sujjported 
on four detachable supports. The interior is fitted ■with a metallic 
traj', which has a handle for lifting, a rack for holding scali^els, 
hernia needles, etc., and a comjjartment for ligature reels. It 
can be heated either I)}'' a gas burner or spirit lamp. The 
advantage of having the su 2 )ports detachable is that thej^ can 
be taken off and the entire steriliser readily packed away in a 
moderate-sized operation bag. An ordinarj’’ domestic “fish 
kettle ” makes a good steriliser in case of emergency. Whenever 
a specially fitted operation theatre is available, an enlarged 



Fig. 2. — Large steriliser lor iustrunicnts. 


form of steriliser is convenient. Fig. 2 illustrates a much used 
form. 

For hosjDital jiiuposes and wherever many surgical procedures 
are being carried out, a very useful form of table for sterilisers is 
shown in Fig. 3 . The large steriliser is for instruments and the 
small one for ligatures. 

Eubber and glass drainage tubes, glass sj'ringes, and similar 
surgical appliances are disinfected and made sterile by boiling 
in a solution of carbonate of .soda, such as has been described. 

Selection and sterilisation of sponges, "swabs,” or 
“tampons" of cotton wool, gauze, or lint. — Many substances 
are used for removing blood, debris, exudations, and lotions from 
operation wounds. The mo.st important of these are gauze, 
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cotton wool, wood wool, and ordinary lint. All these can be 
readily sterilised in the .steam steriliser, whieh is described in 
connection with the disinfection and sterilisation of dressings. 



Fici. 3.— Tal)le I'or .stei'ilis>ers lic.ateil by ga.s. The large gas burner is Ibr the 
steriliser for instruments, and the .small one that for ligatures and sutures. 


towels, oiteration gowns, etc. When they have been soiled 
during an operation they are thrown away. Each “swab,” 
tampon, or compress of cotton wool or wood wool should be 
enclosed in a piece of gauze. This i)revents adhesion of loose 
particles to the tissues. When ab- 
scesses or other suppurative affec- 
tions are being treated, “ sponges ” 
made of cotton wool are the best, 
as they are cheap, efficient, and 
can be at once thrown away. In 
aseptic operations, also, sponges of 
cotton wool enclosed in gauze, 
prepared bj- the method of steril- ^ 
isation de.scribcd below, will bo 
found to be the most satisfactory, 
in operations upon the contents of the abdomen sonic surgeons 
prefer marine sponges • it is then necessary to have four round 
sponges and two flat ones at hand. The flat sponges may be 
replaced by cotton gauze pads, the material being woven in a 



- - Mop Or swab of cotton 
wool cnvci e( t with a layer of g.aurc. 
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celliilar manner (Fig. 5), These “pads” are especially useful in 
packing aAvay coils of intestine, Avhich impede the operator and 
obscure the field of the operation. 

Sterilisation of marine sponges. — Marine sponges are in 
some respects suitable substances for removing blood, debris, 
lotion, etc., from a wound, during the performance of a surgical 
operation. An objection to their use is the difficulty Avhich is 
experienced in making them sterile. Boiling in water or a solu- 
tion of carbonate of soda destroys their texture and makes them 
friable. On this account other measures have to be adopted to 
prepare them for use. Fresh sponges of suitable size and shape 
and of a fine texture are selected, and thoroughly washed in a 

’ir'i T'T"-'. "I'tri.T Stream of Water, lU 
■ ’ ' ■ , . ■ ' [ • ‘ I oi'der to remove the 

{ ! particles of sand 

which are generally 
found to be present 
in them. This sub- 
stance is often added 
in order to increase 



' i»the weight, and so 


enhance their commer- 


cial value. When 



they contain small 
particles of coral or 
shell they must be 
soaked for twenty- 
four hours or more in 


F,;-; a 2 per cent, solution 

Fig. 5.— Flat gauze spouge. of hydrochloric acid. 

This reagent dissolves 
the calcareous particles, and after this has been done they 
are washed in a stream of rvater so as to remove all traces of 


acid. Next, the sponges are thoroughly washed in hot water 
(105° F.) and soft soap (potash soap), and then in Avater Avith 
a mixture of soft soap and turpentine. By these means all 
dirt, particles of sand, coral, or shell, and fat or grease, are 
remoA'ed. The sponges are noAv washed in AA'ann water, so as 
to remove the soap, and then jjlaced in a closety covered glass 
jar containing a strong solution of formalin. In this thej" are 
alloAved to remain for forty-eight to sixty hours, then they are 
removed and washed in water AA'hich has been sterilised by 
boiling. They are finally placed in a glass jar containing 
a solution of carbolic acid, 1 in 20. The lid or cover ought 
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to be ground so as to fit on the outer side of the jar, and the 
latter not closed with a stopper. Fig. 6 is an illustration of the 
form of jar most suitable for surgical work. No dirt can 
collect and fall into its interior on removal of the cover. 
They are kept in this until they are required for use. The 
sponges are then taken out of the glass jar, the carbolic 
solution expressed from them, and placed in the bowl which 
contains the antiseptic or aseptic lotion which is to bo used 
during the operation. If the sponges are kept for any con- 
siderable period before being used (after being prepared), it is 
necessary to renew the solution of carbolic acid about every 
ten days or fortnight. This method of sterilisation may be 
tabulated thus — 

(a) IVash in water to remove sand and 
solids. 

(i) Soak in solution of 2 per cent. HCl, 
if requisite. 

(c) "Wash in water and soft soap. 

(d) Wash in hot water and mixture of soft 
soaj) and turpentine. 

(e) Wash again in hot water. 

(/) Soak in formalin forty-eight hours. 

Qj) Wash in sterilised water, and place in 

carbolic acid, o per cent, solution, until 
wanted. 

This method has been found to be quite Fm. C.— Gla'js jar for 
safe and eflicient. If the sponges are left coveiMs grouml to 

. too long in strong formalin they become lit outside, 

rather hard, and develop a tendency to brittle- 
ness. Experiments made by taking cultures from sponges so 
prepared have generally shown them to bo sterile. 

Another method of preparing marine sponges, so as to make 
them aseptic, is the following : — The sponges arc first thoroughly 
beaten and washed, and, if new, soaked for twenty-four hours in 
a 2 per cent, solution of hydrochloric acid. They arc again 
washed in water, then placed in a hot solution of carbonate of 
soda (1 in 1.5) for twenty-four hours, and again washed in warm 
sterilised water. Next, they are placed in a watery solution of 
sulphurous acid (1 in .3), and allowed to remain there for 
twenty-four hours. Finally, thej’’ are washed in warm sterilised 
water, to remove all traces of sulphurous acid, and placed in a 
glass jar containing a 5 per cent, solution of carbolic acid, in 
which they remain until they are required for use. 

This method is used in some of the operating theatres of St. 
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Bartholomew’s Hospital, in preparing marine sponges for those 
surgeons who use them. 

•lA^ien anarine sponges have been used, immediately after 
completion of the operation they should be placed in a hot 
solution of carbonate of soda. Then they are thoroughly 
washed with soft soap and water, in order to remove all blood, 



a b 

Fig. 7 . — Operjiliou gowu. 

a. A'iew with sleeves rollert up. 

y. View with sleeves buttoueil .'iroiinil wrist .iiid coi eietl l).v “saiiiitlot ” portion of 
rubber glove. 

debris, etc., and finally again prepared by one of the two 
methods detailed above. 

Personally, I think “ wool swabs ” covered with gauze (Pig- 4) 
and fiat woven gauze sponges (Fig- 5), or thin flat laycr.s of 
absorbent wool covered bj^ gauze are the best materials for use 
in operations, owing to the fact that they can be readily and 
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efficiently made aseptic by sterilisation in the steam steriliser. In 
operations upon the throat and nose and aljont the buccal cavity, 
and upon supjnirating cavities in the interior of bones, marine 
sponges present .some advantages over gaiize-covcred wool “swabs.” 

Clothing of surgeon and assistant for operation. — During 
the performance of surgical 02 )cration.s, the surgeon and assistant 
.should divest themselves of .shirt and collar, and rejdacc them by 
a shirt of soft woollen material. The advantages of this arc, that 
the surgeon has a comfortable under-garment which will absorb 
fluids excreted by the skin, and can be easily sterilised before 
use. llcmoval of the collar and stiff -white .shirt also makes 
movements more comfortable for the surgeon, and avoids these 
articles of attire being soiled with blood or contaminated with 
micro-organisms when dealing with sc])tic and suixpurating cases. 
An operation gown, of the form and 
shape shown in Fig. 7, which has 
been sterilised by moist heat in the 
steam steriliser, should be put on 
after the hands and forearms have 
been prepared. The gown should be 
made to fit the body not too tightly, 
so as to allow free movement.s, to 
extend downwards to the heels, to fit 
closely to the neck, and to fasten 
behind. The sleeves .should c.xtend 
to the wrist, and have an arrangement 
for being fastened. 

A good ^n’actical rule which may 
be ado^ffed in surgical operations is, 
that articles of ordinary clothing should not be allowed to extend 
below the elbow, and that surgeon, assistant, and nurse should 
each wear a sterilised gown and cap made of some variety of 
woven cotton material. In emergency operations cotton sheets 
or large towels may be sterilised and fastened round the ojjerator 
and assistant. 

Caps and masks. — The surgeon, assistant, and nurse ought to 
wear a cap of woven cotton, which can be readily sterilised by 
moist heat. Fig. 8 is a convenient form, which can be obtained 
from ordinary trade sources^ The use of a cap or mask heljrs to 
avoid contamination of a wound by preventing any dust, etc., 
attached to the hair falling into it and conveying sejrtic micro- 
organisms. The cap should extend downwards so as to cover the 
eyebrows, jffasks such as those shown in Figs. 9 and 10 are 
used by some surgeons, but they are very hot and uncomfortable. 
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Wlien, liOAvever, a surgeon performs an operation -whilst suffering 
from a catarrhal condition of the nose or respiratory i)assage3, a 
mask of the form depicted in Fig. 10 should he worn. The 
part which covers the nose consists of two layers of perforated 
muslin, between which a thin layer of cotton wool can be placed. 

Shoes, etc. — Canvas or rubber .shoes .should be worn j they can 
be sterilised and put on before operation. Their use avoids dust, 
etc., from without being introduced into the operation room. 

Sterilisation of operation go-wns, aprons, caps, to-wels, 
dressings, gauze, -wool, and pads. — Disinfection and efficient 
sterilisation of operation gowns, caps, towels, cotton wool, gauze. 




pads, and aprons, can most readily and effectually be carried out 
by submitting them to the action of moist heat. The apiJliance 
which is most useful for the purpose, and by practice has been 
found to be thoroughly reliable, is the “steam steriliser,” 
depicted in Figs. 11, 12, and 13. Figs. 11 and 12 illustrate 

the vertical form, and Fig. 13 the horizontal form of steriliser. 

It consists of two metallic cylinders, usually copper, one 

within the other, of such relative size that there is a 

considerable space between them. This s^iace forms the water 
chamber or boiler, and is bounded externally by a covering 
of metal and asbestos. A solid metal cover closes in the top 
or end, and is fitted tightly by rubber packing and screws. 
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In it aio placed a theimometer and a piessnrc gauge. The 
, . inner chamber is the steiiiising one, and in it are placed the 
“kettles’ (Figs. 14 and 15) containing the ai tides or substances 



Fig. 11. — High pressure ste.ini Fig. 12 — Section of high piessure steam 
steriliser lor ttressings, etc. steriliser, to sliov. construction, method ol 

Morkiiig, and constituent paits. 

it is wished to sterilise. 

Heat is produced by the 
employment of a Bunsen 
burner, or a small gas 
stove placed underneath 
the boiler. Openings aie 
placed in the upper part of 
the metal cylinder, which 
allow the steam genciated 
in the boilei below to pass 
into the inner steiiiising chamber from the space between the 
two cjdindeis The steam can escape by a pipe below, and it 


1 Thermometer 

2 Pressure gauge 
i Safetl lahe 

4 Thumb screw 

5 rilling cup 

0 Water gauge glass 

7 \\ ater gauge \ all es 

8 TilUng cup 1 all e 

0 Watei gauge i all e 

10 Drainage tap 

11 Exhaust 1 all o. 

12 riexible tube for exhaust 

13 Watci gauge i.alie 

14 Container. 
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may be conducted througli a coil of metal tubing 2 >lficed in a 
bucket of water, where it is condensed. 

In order to efficiently sterilise dressings, oj^eration gowns, etc., 
it is necessary that thej' should be submitted to a tem^^erature of 
at least 100° C. in the steriliser for not loss than half ah hour. 

The employment of a high iJrcssure steam steriliser allows the 



1. Filling cup, 

2. Air valve. 

3. Gauge glass. 

4. 5, 6. Gauge glass vaU'es. 

7. Pressure gauge. 

5. Safety valve. 

9. Vacuum and pressure gauge. 


10. Safety vacuum valve. 

11. Air filter. 

12. Steam valve to chamber. 

13. Steam valve to ejector. 

14. Air valve from chamber to ejector, 
l.'i. Ejector. 

10. Steam e.xhaust from chamber. 


teiujierature to be raised considerably above the boiling jioint. 
For practical jiurposes, the temperature within the steriliser, 
when the pressure gauge registers 


5 lb. 
10 „ 
15 „ 
20 „ 


is 110° C., or 230° F. 
is n5°-6 0., or 210° F. 
is 121° 0., or 250° F. 
is 126°-5 C., or 260° F. 
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General directions for use of steam steriliser (Figs. 1 1 and 1 2) — 

1. Place kettles containing articles to be sterilised in space 
(Id) (Fig. 11) and close top. 

2. Fill jacket of steriliser through 
funucl (5) with hot water until mark 
on uater gauge (6) is reached. 

3. Turn off tap (8), turn on gas 
tap, open tap (11), and light gas. 

4. When hot air has escaped and 
steam appears in pipe (12) close 
taji (11). 

5. Sterilise for twentj^ to thirty 
minutes and then oi^en exhaust 
valve (11) to allow steam to escape 
and pressure to go down. 

6. Eemove cover, turn off gas, 
remove kettle from steriliser. 

This appliance can be obtained in 
various sizes 

purposes, and medium or small for 
the use of a surgeon in private 
practice. Every steriliser which is 
intended for private use ought to 
be large enough to contain two kettles, each of which can be 
hermetically closed after sterilisation. One of these kettles 
contains operation gOAvn, towels, wool, gauze, and dressings, and 
the other operation bowls. By the use of a suitably designed 

apparatus of this kind all 
the appliances for an ordin- 
ary surgical operation can 
be sterilised before going to 
the 2 )lace of operation. 

It is important that 
towels, o^jeration gowns, 
etc. should not be foldecl 
too tightly before placing 
them in the steriliser, other- 
wise there is difficulty in 
ensuring that the interior 
of eveiything is made ab- 
solutely sterile. The technical details, vhich are of im- 
portance in working the steam steriliser are explained in the 
description of the steiiliser and its “kettles ” (Figs 11, 12, 13, 
14, and 1.5). 


Fig. 14. — Kettle with aii.iuge- 
laciit loi liiyei of cotton vool 
bet\\ een dressings and e.xtei lor. 
1 f 1 1 A. Perforated ontei laj er of lid. 

•large tor hO.Spltal jj. perforated hmei lajcr of h A 

C. Cont.iiner. 

D. Base of siiuilar coustruolion 
to top. 

Between A .and B there is jilacod 
a laj tr of cotton w ool. 



Fig. 15. — “Kettles” foi steam steiilisei. 
These aio aii-tight when tlie lids aie 
f.usteiied dorvn. 
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Another method of sterilisation of towels, etc., is by soaking 
in a solution of carbolic acid, usually 2 i^er cent. This is 
easy of apiilication, but is extremely inefficient ; hence it is not 
recommended. In emergency work, when it is imj)ossible to 
obtain the use of a steam steriliser, towels may be soaked in 
a solution of biniodide of mercury solution, 1 in 1000, before 
being used for protecting an operation Avound and its surround- 
ings from being contaminated. 

Selection and sterilisation of ligature and suture material. 
— Substances which are suitable for use as ligature and suture 
material may be divided into two classes — (a) Those AA'hich are 
readily absorbed by animal tissues, and (b) those which are not 
absorbed, and are permanent. To the former grou]) belong the 
different prejoarations of “ catgut ” and animal tendons, and to the 
latter, silk, silkworm or salmon gut, cotton and linen thread, and 
celloidin tliread (Pagenstecker’s), horse hair, and silver Avire. Eor 
securing blood vessels, and for all forms of buried ligatures and 
sutures, an absorbable material is theoretically adAUsable, if the 
folloAAung requirements can be fulfilled : — That the material can 
be readily and efficiently made aseptic, and that it shall not be 
absorbed before the tissues it holds together have had time to 
firmly unite, or, in the case of blood vessels, until the lumen has 
been permanently occluded. Catgut, jAroperly j^repared and of 
a thickness suitable for the individual case, can be made to fulfil 
all these requirements ; but it presents moi’e difficulties and 
requires greater care in its preparation and use than some of 
the non-absorbable ligature materials, such as silk. On this 
account silk has, to a considerable extent, replaced the use of 
catgut. In fact, many surgeons have entirely given u^j the use 
of catgut, on account of the difficulties experienced in making 
certain of its sterility. I do not think, hoAvever, that the use, of 
“catgut” should be giA^en up, as there are many instances in 
Avhich it presents distinct advantages over silk. In 2 :)ractice tlie 
folloAving rules, as regards the emiilojunent of “ absorbable ” and 
“ non-absorbable ” ligatures and sutures, aaIII be found useful. 

1. Sterilised catgut should be used for the ligature of blood 
vessels and for buried sutures, in all oi^erations where the area of 
ojAeration is already sejAtic. 

2. Sterilised catgut should be used for the ligature of blood 
vessels and for buried sutures, AAdienever the tissues iuvoh'ed are 
the seat of frequent or exteusiA'e moA'ements. 

3. Sterilised silk or Pagen.stecker’s celloidin thread of suitable 
thickness may be used for the ligature of blood vessels, and 
for buried sutures and ligatures, in all ojAerations Avhere the 
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field of operation is aseptic, with the exceptions mentioned in 
2 and 6. 

L Silkworm or salmon gut of suitable thickness should be 
used for the closure of all skin wounds, with one or two 
exceptions, such as the use of horse hair for the face and fine 
silver wire in certain cases of cleft palate. 

5. Silver wire of suitable tliickness should generally be used 
for the approximation and fixation of bones, such as iu the opera- 
tions for fracture of the patella or the long bones of the limbs. 

Sterilisation of silk, cotton or linen thread, and celloidin 
thread. — This can be carried out most efficiently by first wind- 
ing the silk or thread on a glass or metal reel, of the shape 
shown in Fig. 16, in which there are numerous perforations in 
the hollow stem, and then boiling in water for twenty to thirty 
minutes. Many special 
sterilisers have been de- 
signed for this purpose. 

A small enamelled iron 
saucepan, however, is the 
simplest and best. In 
practice it is often found 
convenient to sterilise the 
ligature silk along with the 
instruments. 

Horsehair and salmon gut 
are easily and effectively 
sterilised by boiling. They 
should not be Avound on 
reels ; it is sufficient to wrap 
them up in a long piece of gauze before placing iu the steriliser. 

Silver Avire is sterilised by boiling iu a solution of carbonate 
of soda, 1 per cent. 

Sterilisation of catgut. — Catgut cannot be boiled iu a 1 per 
cent, solution of carbonate of soda in AA'ater Avithout being 
practically destroyed ; it loses its extensibility and becomes 
friable, so that, Avhen any tension is exerted upon it, the strands 
break. SeA'eral other laocedures, hoAA'ever, are available for 
rendering the substance quite sterile. The most efficient are 
those Avhich are knoAVU as the “ xylol ” and “ formalin ” 
methods. 

Xylol method . — A sjjecial form of steriliser or sterilising tube 
is necessary. Figs. 17 and 18 are illustrations of the appliances 
AA’hich are the best for the purpose. The raAV catgut is 
Avound round a metal or glass plate, or piece of Avood, of the 




Fig. 16. — Pcrforiitcil ligature reels. 
«. Glass. b. Sletal. 
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sliaije shown in Eig. 1 9. Tlie gut should not be wound tightly. 



Fig. 17.— Tube steriliser for preparation of catgut by .xylol metboil. 

A. Tube. 

B. Jletal plate on which catgut is wound. 


Next, the metal plate and catgut are placed in the sterilising 
tube containing x3dol (Fig. 17), the top tightly screwed on, and 



Fig. 18. — Large steriliser for xylol method of preparing catgut. 
A. Cover of xylol chamber. 

15. Inner chamber containing .xylol. 

C. Onter chamber containing water or solution of ammonium snlphate. 

D. Gas burner. 


then the entire tube is placed in an ordinaiy water or .steam 
steriliser, where it is left for twenty minutes to half an hour. 
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Tlic sterilising tube is tlicii removed from the steriliser, tlie plate 
witli the catgut removed from tlic interior of tlie tube, shaken 
free of all adherent xylol, and then placed in a glass jar 
containing a spirit solution of mercury biniodidc 1 in 500 ( < 5 
parts of methylated spirit to 25 of water.) In this it is kept 
\mt\V it is required for vrse. 

Tor hospital jmrposes, the form of steriliser shown in Tig. 18 
is useful. It consists of an ordinary water steriliser, with an 
inner vessel in which the xylol and catgut are placed. The top 
of the inner chamber should have a tightly fitting lid, which 
will prevent any possibility of the contents taking fire. Some 
surgeons have suggested that the fluid in the water chamber 
should be a saturated solution of ammonium sulphate in water. 
This boils at over 120° C., hence the temperature of the xylol is 
raised beyond that of the boiling-point of water. (Xylol boils at 
148" C.) This, however, is not necessaiq^ 

Formalin-cimol method . — Commercial rfiw catgut is wound 
on a glass, metal, or wood plate, as in the xylol method. It 
is first washed and brushed with soap and water, and then placed 



Fio. 19. — Plate on vliich catgut is wound. 


in a 4 per cent, solution of formalin in water. Here it is left 
for about ten hours, then taken out and thoroughly washed m 
sterilised water, so as to remove the formalin. The strands of 
catgut are now placed in a hot-air bath which is gradually 
heated to 80° to 85° C., and kept at this temperature for two 
hours. After being thoroughly dried in this manner the catgut 
is placed in a metallic bath or steriliser containing cumol. This 
vessel is placed upon a sand bath and heated to 160° C., at 
which temperature it is kept for thirty to forty-five minutes. 
The catgut is taken out of the bath and shaken free of adherent 
cumol and placed in sterile glass tubes, in which it is kept 
until reqirired for use. 

Both these methods are cpiite reliable, and the surgeon can 
depend upon the material being absolutely sterile when it has 
been treated thus. Personally I think the xylol method the 
better, since the formahn-cumol method of preparation is liable 
to make the gut friable. 

Chromicised catgut. — In order to make catgut more resistant 
to absorption by the tissues : before sterilisation it is placed in a 
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i i^er cent, .solution of chromic acid in water, and left there for 
eighteen to thirtj^-six hours. It is then taken out, Avashed, and 
sterilised as aboA'e. 

Catgut, chroinicised and non-chromicised, efficiently sterilised 
and hermetically sealed in glass tubes containing alcohol or xylol, 
can noAv be obtained as a commercial article from most dealers in 
surgical supplies. Before using, the exterior of the glass tubes 
can be sterilised by boiling, the tubes are then broken and the 
catgut remoA'ed ready for use. 

Kangaroo and Wallaby tendons. — The tendons of the hind- 
limbs of the kangaroo and AA^allaby have been used as absorbable 
sutures and ligatures. This material is expensive, and in my 
opinion does not present any advantages oA’er AA’ell-prepared cat- 
gut. It is, moreover, still more difficult to render sterile. 

Cotton thread. — Cotton thread has been used as a non- 
absorbable ligature material. It presents no adA^antages over 
silk, and is not so reliable. In emergencies, hoAA^ever, it may 
be used instead of silk. It is sterilised by boiling in Avater. 

Linen thread. — This may be used, but presents no marked 
advantages. 

Celloidin thread. — This thread, made from celloidin, is used 
by mauy surgeons in place of silk or catgut. Its use can be 
recommended, but it must be remembered that if frequently 
boiled it frays and becomes almost useless. 

Cleansing, disinfection, and sterilisation of the hands and 
forearms of the operator, assistant, and nurse. — There is no 
doubt that the efficient disinfection of the hands and forearms 
of the sui’geon, assistant, and nurse is one of the most essential 
factors in the performance of a successful asejjtic operation. 
The folloAAung method I haA'e found, by long experience, to bo 
quite efficient and easy of application : — 

(a) The finger nails are cut short and aU macroscopic jAarticles 
of dirt or d4bris removed from underneath them by the use of a 
metallic nail-cleaner (Fig. 20). 

(b) The skin of the hands and forearms is thoroughly Avashed 
and scrubbed AAuth a sterilised fle.sh brush, for five minutes, in 
hot Avater and soap — soft soap or surgical soap being the most 
effective. (Specially prepared potash soap can be obtained in 
collapsible tubes or jars. This is the best for the purpose.) 
The brush, after sterilisation, should be kept in a solution of 
mercury biniodide, 1 in 1000, or 5 per cent, carbolic lotion, in a 
glass brush box, of the shape illustrated in Fig. 21. 

(c) The skin of the hands and forearms is aa'cII Avashed Avitli a 
mixture of potash soap and turpentine, in order to remove 
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sebaceous material, grease, and fats, from the suiface of the skin 
and the openings of the sebaceous and sweat glands. (Ether, 
benzine, alcohol, or xjdol maj' he used instead of turpentine. 
Personallj^ I have found tiujientine to he more effective than 
ether or alcohol.) 

Ethel eal soap (a combination of soap and etliei) is a very 
useful and efficient agent foi removing fattj’’ and other substances 
from the skin, and is especially useful when the skin does not 
toleiate the mixture of soap and tuipentine. 




Fig. 20. — Sletalhc iiail-cleanei . 



(d) Next, after the soap and turpentine or ethereal soap have 
been removed by washing in varm water, the skin of the arms 
and hands is soaked in or washed with an alcoholic solution of 
biniodide of mercuiy, of the strength 1 in 500, for two minutes. 
(This solution consists of 75 parts methylated spirit, 25 paits 
water and biniodide of mercury.) 

(e) Finally, the hands and forearms are washed with normal 
saline solution. If some other lotion is beiii" used at the 

O 



operation, such as water and biniodide of mercury, 1 in 2000, 
or carbolic acid solution, this should be used instead. 

It cannot be too stiongly impressed upon students and 
nurses that efficient disinfection of the skin depends moie on 
energetic mechanical brushing with hot soap and water, and tur- 
pentine or ethereal soap than upon the use of chemical reagents 
.such as biniodide of mercury or carbolic acid. 

This method of prcpaiation of the hands and forearms ought 
to be carried out in all cases, even in those which are knov n to 
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be septic at the time of operation, otherwise fresh varieties of 
pathological micro-organisms may be introduced, and erysipelas, 
tetanus, or other acute infection superimposed upon that already 
existing. 

The “ fetish ” of simplj^ dipping the hands or even only the 
fingers into a bowl of carbolic or other lotion, before commencing 
or taking part in an operation, can best be stigmatised by saying 
that it is the completely futile proceeding of an uneducated 
and incompetent surgeon, who ought not to be allowed to per- 
form any operation beyond the opening of a superficial abscess. 

Similarly, this habit must be avoided in the case of soiled 
hands, gloves, instruments, etc., during an operation. 

Rubber gloves. — Thin rubber gloves (Fig. 22), which can be 
sterilised by boiling in water, are now generally used by surgeons 
and their assistants during the performance of operations, in order 
to avoid infection of the wound from the skin of the operator. 

The use of these gloves is, 
hoM'ever, accompanied by 
some disadvantages. The 
surgeon is not able to feel 
the parts he is operating 
upon so distinctly, and he 
may be hampered on this 
account in carrying out any 
delicate maniimlations or 
dissections. An ojjerator, 

Fig. 22.— Rubber operatiou glove. however, very sooii becomes 

accustomed to gloves, and 
can perform every maui]»ulation pivactically as well with them as 
without them. Their use ought to be insisted upon whenever 
the operator or as.sistaut has been in contact with a suppurating 
case, or if the hands are eczematous, or are the seat of slight 
scratches or abrasions. 

The sleeve of the operator should be made sufficiently long, so 
that it can be buttoned around the wrist and covered by the 
“gauntlet” portion of the rubber glove (Fig. 22). 

Preparation of the skin of the patient within the field of 
operation. — On the afternoon of the day previous to operation 
the patient has a hot bath, and the skin all over the bodj'' is well 
scrubbed with soaj) and water. After the bath the skin of the 
patient within and around the field of ojieration is scrubbed with 
soft soap and hot water and .shaved with a razor. Shaving is 
advisable in all cases, even when there is onlj' a small growth 
of hair on the part concerned. It is a very efficient method of 
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removing the sodden epithelium of the surface and its contained 
bacteria. The scrubbing and brushing -with hot water and soft 
soap ought to be continued for five minutes. Tlic skin of ladies 
and children, however, usually requires less energy for complete 
disinfection than that of an artisan, or of a hospitiil patient Avho 
has rarely indulged in the luxmy of a bath. Next, the skin is 
Avell washed Avitli soap and turpentine or ether, so as to remove 
any remaining fat or sebaceous material. The area of operation 
is now for two minutes Avashed AA'ith or soaked in an alcoholic 
solution of mercury biniodide, 1 in 500, such as is used in dis- 
infection of the hands. 

These proceedings haAung been efficiently carried out, the skin 
is bathed Avith a lotion of mercury biniodide, 1 in 2000, and 
theii covered AAutli a layer of sterilised gauze which has been 
preAUOusly soaked in the same lotion. A layer of sterilised avooI 
— either sal alembroth or boracic acid maj' be used, the latter 
when the patient has a tender and sensitive .skin — is then laid 
upon the gauze, and this covered AAuth an oirtside dressing of cotton 
AA'ool and protective tissue, and the Avhole bandaged in position. 
This is left fixed until the time of operation, Avhen it is removed, 
and the skin again thoroughly AA’ashed Avith the alcoholic solution 
of mercury biniodide. This should not be done until everything 
is ready for the performance of the operation, and the patient has 
been anresthetised. If there .should be any doubt about the 
efficiency of the preparatory disinfection and sterilisation of the 
skin AA’ithin and around the area of operation, the entire process 
should be gone through in eA^ery detail after the patient has 
been aiic'esthetised, and before the sterilised toAvels have been 
placed in position. 

When the skin Avithin the field of operation is the seat of 
an ulcer, such as in a case of fungating carcinoma of the breast, 
or of an open sinus, an attempt should be made to sterilise the 
infected area, and shut it off from the operation Avound. This 
can best be attempted by scraping aAvay Avith a sharp Volkmann’s 
spoon any granulation tissue Avhich is evident, then cauterising 
the bare area with the actual cautery, or strong carbolic acid 
(90 per cent.), and finally covering the jjart either AA'ith a layer 
of sterilised gauze dipped in collodion, or by several layers of 
gauze AA'hich liaA^e been soaked in a lotion, such as mercury bin- 
iodide, 1 in 1000. This method of preparation is of course 
carried out after the patient has been amesthetised. Ulcerating 
carcinomatous groAvths of the breast can often be rendered 
less septic by repeated antiseptic fomentation for some days 
before operation. 
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In operations of emergency, such as for strangulated hernia, 
acute intestinal obstruction, or severe injuries, it is generally im- 
possible to carry out in their entirety these preliminary irrecau- 
tions, owing to the necessitj' for the immediate performance of the 
operation. The skin, in these cases, in the neighbourhood of the 
field of the operation, is shaved, so as to free it from hair, and 
then made as aseptic as possible by wa.shing it with soap and 
hot water, ether, or turpentine, and then with alcoholic 



Pig. 23. — W.ashing basin and sink for operation room. The different taps 
have pedal attachments so that they can be worked by the feet. 

biniodide of mercury solution, after the manner already 
mentioned. 

Operation room or theatre. — In all properly equipped hospitals 
one or more rooms are specially fitted uji for operations. It is 
advisable in every hospital that there should be at least two 
theatres — one for aseptic cases, and the other for those in which 
suppuration is known to exist at the time when the operation 
is performed. When two separate theatres are not available, on 
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each operation daj" the non-septic cases should be dealt with first 
and the septic ones afterwards. Then the room is entirely cleaned 
and sterilised, so as to be ready for aseptic cases on the folloAving 
day. In practice, however, it will occasional!}^ happen that a 
.septic case is operated irpon befoi-e the aseptic ones arc finished, 
owing to an error in diagnosis. When this occurs, great care 
must be taken to have all appliances and instruments thoroughly 
sterilised before proceeding with the aseptic cases. Often it 
may be advisable to defer the remaining operations until the 
following da}'. 

An operation theatre .should be of convenient size, and have 



Flo. 24. — Nickelled iron oper.itiou table. This t.able has an arrange- 
ment for placing the patient in “Trendelenburg” position in 
abdominal and pelvic operations, and also for raising and lower- 
ing the level of the table top. 

A. Warming apparatus. 

B. Lever, for raising table top into “Trendelenburg” position. 

C. V heel for r.aising and lowering height of table. 

D. Castor and lever tor use when moving table. 

the walls, floor, and roof made of material which can be readily 
cleaned by mechanical means, and which does not readily absorb 
any form of liquid. The floor should be of cement or concrete, 
and the walls and that part of the roof, which is not occupied by 
windows, of the same material, or covered with glazed tiles or 
.sheets of glass. The lines of junction of the floor and side 
walls, the junctions of the side walls themselves, and their union 
with the roof, should all have rounded corners and angles, so as 
to avoid any crevices or spaces which may readily become the 
lodging-places of dust, bacteria, etc. 

Light. — E very operation theatre should be j)laced on the top 
of the building, and be so arranged that there are both side 
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mndows and also a top light or window' in the roof. This sky- 
light should be fixed, and not made to open by cords, 25ulle3's, 
etc. The side windo'w’s may be arranged so as to ojien for 
ventilation. Electric light .should be installed and fitted, so that 

a strong light can be throwni on any 
part of the patient without interfering 
with the o^jerator or his assistant. 

Q ^ Electric plugs should also be fitted, 

which will serve for supjjlying current 
lfe=pPi~J to a cautery or an electric motor. 

^1' I I VeisTixation. — ^All draughts must be 

avoided, doors being made to fit closely 


• fX' ’’A 
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Fig. 25.— Irrigator on 
stand. 


C. Glass dish to hold the tube .system 
and nozzle when not being -r. 


. Fig. 26. — Oblong metal table with glass to]) 

’ and .shelf, for bowLs, lotion, etc. 

i 

and to ojien by sliding. The air may 
be changed by having an electric ex- 
haust fan, for taking the air out, and 
the inlets so arranged that the incoming 
air passes through cotton ivool, or is 
glass and sterilised as b}' the Plenum 


Disinfection. — This is carried out 


by Avashing with a solution of carbonate 
of soda, and by spraying steam and antisejitics on the entire 
surfaces of the w'aUs, floor, roof, etc. 

Warming. — This is best effected by the emjiloyment of 
radiant heat, or by ivarming the incoming current of air. 

Equipment. — Every oiieration theatre, or series of operation 
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tlieatres, should have in connection several other rooms, which 
may serve as dressing-room, aniesthetising room, recovery 
room, sterilising room, instrument room, and bath-room and 
lavatory. 

The actual operation room should be fitted up with a propei’ 
operation table, a table for instiunnents, a table for lotions and 
sponges, a table for the equipment of the amesthetist, and a 
properly arranged sink and washing airaugements. The taps 
and plugs of the sink and washing basins should have pedal 
attachment, so that they can be worked by the feet. These 
washing arrangements are for use during and between opera- 
tions, and are irot intended to be used in the first preparatiorr of 



the arms and forearrrrs of the surgeon, assistant, and nurse. A 
proper supply of bowls and trays of different sizes (Figs. 31, 
32, 33) for lotions, sporrges, and instrurrrents, and one or more 
large jugs or an irrigator on a stand (Fig. 25) for rrse during 
irrigation, mrrst be provided. 

The choice of an operation table is a difficult one. It orrglrt 
to be strong, capable of being narrrred, readily clearred, and 
fitted with atr arrangerrrent for placing the patient iir the 
“ Trendelenburg ” posrtioir. Fig. 24 is an enairrelled iron 
operation table, -nhiclr possesses rrrost ot the requirements of 
operative surgery. Figs. 26 and 2'7 are illirstratious of tables 
which are the urost surtable for instruments, lotions, etc. The 
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curved table is for tlie trays containing instruments and ligatures, 
and is placed on the side of the operator, the oblong one, 



Fig. 28. — Beikefekl asejftic filter. An apparatus for sujiplying ster- 
ilised -water of regulated teni])erature for use in surgical opera- 
tions. It consists of two parts, namely, the copper cylinder J 
and the Berkefeld filter H. The former contains a copper coil 
thickly tinned inside ; through this coil hot -water p.asses from the 
hot water supply, and as this Is generally too hot for nse in 
surgical operations it can be tempered hy filling the space around 
with cold water. By passing more or less cold water through 
the cylinder, and with the aid of the thermometer, the tcmjieratui’c 
of the water in the coil can he i-egulated to any required degree. 


for bowls containing .sponges and lotions, is on the side of the 
assistant and nurse. 

They are made of ouamelled iron or poli.shed brass and plate 
glass. 
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A 8uj)ply of sterilised ■water must be at band, and also 
materials for making tlie various' 
antiseptic lotions rvbicb are used in 
the practice of aseptic and antiseptic 
surgery. T-wo methods of sterilising 
water for use in operation theatres 
are adopted. One is by boiling in a 
copper vessel, and the other by the 
use of a filter, such as those known 
as Berkefeld or Cliamberland (Fig. 

28). The former filter, when care- 
fully looked after, appears to be 
reliable in providing sterile water. 

Ine ideal arrangement, however, 

in my opinion, is to have the water sterilised by boiling, and 
kept in a convenient reservoir, and to have a tap or pipe of 



Fig. 30.— Combined fitting toi small operation tlieatie. 

A Steriliser foi dressings, lion is, eto. 

C. Instruuieiit steiiliser. 

C, n. Water bteiilisers. 
n Filtei. 
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sujjply in tlie actual operation room. Fig. 29 is an illustration 
of a simple copper boiler AVliicli is used for tlie preparation of 



Fio. 31. — Round bowl (of glass or enamelled 
iron) for sponges or lotions. 


sterilised water in con- 
nection with the operation 
theatres of hospitals. 

Fig. 30 is an illustra- 
tion of an apparatus in 
which the different steril- 
isers are fitted. 

Every operation theatre 
ought to be under the 
direct charge of a trained 
surgical nurse. There 


are so many details of 
cleansing which are more readily understood by a woman than 
by a man, that it appears to me to be more fitting for this part 



Fig. 32. —Flat tray (of glass or enamelled iron) for instruments. 


of the arrangements to be placed under a nurse. A properly 
trained surgical nurse who understands the technique of modern 


surgery is indispensable to a 
successful surgeon. In fact, 
one feels justified in stating 
that the success of an aseptic 
operation depends almost as 
much upon the nurse as upon 
the surgeon. 

Solutions. — The following „ „„ , ,, , , 

, I - 1 ° Fio. 33. — “ Kidney shaped bowl (oi 

solutions m’6 those "which uie qx cuaiiieilcd iron) for use 

most frequently u.sed, and the during irrigation, or when opening 

most useful and efficacious in ub.soe.s.se.s, oy.st,s, or otlier lluid- 

. , , . contaming tumour.'!, 

surgical operation.s : — 

1, Normal salt solution . — This is made by adding to sterilised 




water 0‘75 per cent, of sodium chloride. For emergencies a 
teaspoonfnl of salt, added to a pint of water, represents, for all 
practical purpo.ses, the strength of this solution. 
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2. Biniodide of mercury . — TJiis is generally used as a solution 
having a strength of 1 in 2000 or 1 in 4000. The addition of 
a small quantity of potassium iodide facilitates the solution of 
the salt in water! 


Bixiodide of Meucurv Solution (1 in 2000) — 


Biniodide of mercury 

O'o grm. 

Iodide of potassium .... 

1 „ 

Sterilised water .... 

1 litre. 

Biniodide of iilERcuRY Solution (1 in 4000) — 


Biniodide of mercury 

0'25 grm. 

Iodide of potassium . . . .* 

1 „ 

Sterilised water .... 

1 litre. 

Biniodide of Mercury Solution (1 in f<00) — 


Biniodide of mercurj’ 

0 '4 grm. 

Methylated spirit .... 

0'75 litre. 

Sterilised water .... 

0’25 ,, 

3. Perchloride of mercury. — This reagent is used 

in solutions 


having a strength of 1 in 1000, 2000, 3000, or 4000. The salt 
is not very readily soluble in water, and in order to facilitate 
its solution a small quantity of alcohol is added. 

PnacHLoiiiDF. OF Mercury Solution (1 in 1000) — 

Perohloride of mei'ouvy ... 1 grm. 

Alcohol ..... 100 grms. 

Sterilised water .... 900 ,, 

Tabloids of biniodide of mercury and perchloride of mercury 
can be obtained which, when added to a sufficient quantity of 
sterilised water, make a solution of the strength required. 

When solutions of mercury are used, it must be remembered 
that metallic instruments ought not to be placed in the per- 
chloride solutions, since they are affected by it. Biniodide of 
mercury solutions have not such a deleterious effect. 

4. Garbotic acid . — This is usually used as a 2^ or 5 percent, 
solution. 


Carbolic Acid Solution (5 jicr cent.) — 


Carbolic acid ..... 

50 srms. 

Glycerin ..... 

50 „ 

Steiilised water .... 

1 litre. 

Carbolic Acid Solution (2^ percent.) — 

Carbolic acid ..... 

25 Eirnis. 

Glycerin ..... 

25 ,, 

Sterilised water .... 

1 litre. 

Carboi.ic Acid Solution (90 per cent.) (for use as 

a caustic) — 

Carbolic acid .... 

90 grms. 

Sterilised water .... 

10 „ 


' jMau}’ other chemical antiseptics are used bj' different surgeons, 
such as formalin, lysol, izal, iodoform, iodine, boracic acid. 


o 
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chloride of zinc, creolin, etc. For sjDecial purposes many of 
these are useful, but for general routine surgical ■work the 
solutions mentioned above will meet nearly all requirements. 

An improvised operation room. — It is often necessary, in 
emergency work and in jjrivate practice, to perform a surgical 
ojieratiou in a private dwelling - house. A room .should 
be selected as an operation room which is well lighted (a 
top light if possible), and can be well warmed. A little- 
frequented room of moderate size is the best. The room should, 
if possible, be prepared the day preceding the operation, and 
then closed. Curtains, pictures, in many cases carpets, and all 
unnecessary furniture, must be removed. Every jsart of the 
room is Avell brushed and dusted, so as to remove all dry dust. 
Next, the floor. Avails, Avindows, and door are AA^ashed and 
scrubbed with a hot solution of AA'ashing soda, and then scrubbed 
AAuth a solution of perchloride of mercury, 1 in 1000. Some 
recommend that a 5 per cent, solution of carbolic acid .should be 
used instead. Personally, I think the perchloride of mercurj' 
solution is the more effective. When the room is prepared on 
the day previous, disinfection by the formalin method inay be 
employed. It is very efficacious, but requires many preparations 
for carrying it out. 

The danger of infection from micro-organisms floating about 
in the air maj'^ be minimised considerably by steaming the room 
AA’ith a jet of steam. When the room has been jn-epared the 
windows and doors are closed, and it is left until the next 
day. 

As regards an operation table, if a portable operation table is 
not available a strong kitchen table, as narroAv as couA'enient, 
should be selected, and prejjared in the manner described for the 
room. Arrangements should be made for a supply of boiled 
water, and also for a Are or stoA^e, AA'here toAvels and boAvls can be 
sterilised by boiling in a soda solution. BoavIs may be sterilised 
in extreme emergency by placing in them a quantity of methy- 
lated spirit, and setting fire to it. This is not a very rehable 
method, but is readily available and easily' applicable. 

The trained surgical nur.se is of great assistance in the pre- 
paration of rooms for an operation. She understands more 
perfectly than a man many household duties Avliich are neces- 
saiy for undertaking Avork of this kind. There is no doubt that 
in many cases of emergency ojjcrations, and operations jjerformed 
in private dAvellings, that the trained nurse performs the most 
difficult task when she makes all the necessary arrangements and 
preparations AA’hich are essential for the success of the ju’occeding. 
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Preparation of patient for anaesthesia. — An aperient 
medicine should be given, if jpossible, on the day preceding the 
operation, and an enema on the morning of the operation, so as 
to evacuate the intestines ; this is especialljf necessary before 
operations on the abdominal portion of the alimentary canal, or 
upon the rectum. No food should be given by the mouth for 
three or four hours before the oj^eration is performed. ProjJer 
observance of these precautions tends to avoid vomiting during 
the administration of the amesthetic, and also involuntary 
evacuation of the feces. If these preparations are effectively 
done, the patient’s bowels remain inactive, as regards evacuation 
of feces, for several da 3 's, a condition which is especially 
necessary after the performance of manj^ abdominal oi^erations. 
When the alimentary canal is the seat of operation, it is a great 
advantage that it should be as empty as possible, so that the 
possibility of soiling the peritoueuiu with intestinal contents may 
be minimised. In many abdominal operations, especially those 
which involve the pelvic viscera, it is advisable to empty the 
bladder immediately before or after the commencement of the 
administration of the anmsthetic. This can be done either by 
directing the patient to pass water shortly before coming to the 
operation room, or by passing a catheter when the anresthetic 
has been given. 


CHAPTER III 


GENERAL SURGICAL TECHNIQUE {Continued) 

Position of patient, operator, and assistants. — Tlie patient 
should be placed iu a position tliat will at once ensure the 
greatest possible advantage being taken of all available light, 
afford a complete exposure of the field of operation, and in no 
■way hamper the movements of the operator and his assistant. 
Care, hov^ever, must be taken that the respiration of the patient 
is not interfered with, and that room is allowed for the adminis- 
trator of the anaesthetic. 

The operator places himself in such a position that he can 
easily and readily get at the region which is to be operated 
upon, whilst the assistants are so placed that they can afford 
the greatest help to the surgeon without impeding his 
movements. 

The assistant or, assistants, especially when not well acquainted 
Avith the technique of a surgical operation, should receive explicit 
instructions from the .surgeon as regards their duties. A good 
assistant in a surgical operation does what is required of him at 
the right moment, but othenvise does not interfere Avith the 
course of the operation. 

Procedure immediately before operation. — 1. Coat and 
collar of surgeon to be remoA'ed. 

2. Shirt to be taken off and rcijlaced by a short-sleeved 

Avoollen one, or sleeves to be turned up and fixed above 
elbows. ' ■ 

3. Thorough preparation of hands, arms, nails, etc., according 
to methods already described. 

4. Sterilised operation goAA’u, cap, and rubber gloA-es (Figs. 7, 
8, and 22) to be put on. 

5. Preliminary dressing on patient to be removed, and field 
of operation to be again prepared or Avaslied Avith a solution of 
mercury biniodide (1 in -oOO). 

3fi 
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6. Hands to be again disinfected if there has been^ any 
l^ossible contamination or source of contact with noii-sterilised 
areas or substances. 

7. Sterilised towels to be arranged around 
field of operation, so as to effectively prevent 
contact with non-sterilised materials. 

8. Special instructions, if any are requisite, 
to be given to assistant and nurse. When 
these preliminary preparations have been 
carried out, the actual operation may be 
commenced, the surgeon first assuring himself 
that the anesthetist is ready for him to begin. 

Actual operation. — Every surgical opera- 
tion can be conveniently divided into several 
stages, the number of which varies somewhat 
according to the class of operation which is 
being performed. In nearly all cases the first 
stage is the skin mcision. This is made witli 
a cutting instrument, usually a scalpel. In 
some forms of operation, however, such as 
tenotomy, a special knife called a tenotome 
is used; or, in amputations, an amputation 
knife of suitable shape is employed ; whilst 
in those cases in which the skin is not 
divided, such as in the removal of a nasal 
polypus or the excision of laryngeal groAvths 
by the intralarjnigeal method, no knife is 
necessary, a special form of instrument suit- 
able for the individual operation being made 
use of. Fig. 3-1 is a representation of a good 
form of scalpel. This form of knife is le- 
commended for making most skin incisions 
which are of moderate length, and for 
cariyiug out any dissections Avhich may be 
necessary during the further stages of the 
operation. 

Method of holding a knife. — Several 
difierent methods of holding a knife, aaIicii 
performing a surgical oijeration, are 
adopted. These may be classified as follow.s, namoly 

(а) “ Dissecting ” iiosition. 

(б) “ Fiddle-boAv ■’ position. 

(c) “ Dinner-knife ” iiosition. 

(d) “ Gi'asping ” position. 


Fig. 34.— Sc.slpel of 
good sliajie, \Mtli a 
nu't.al ti.uidle 
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(a) Fig. 35 is au illustration of the manner in which a scalpel 
ought to be held in the first or “ dissecting ” position. This is 
sometimes called the “ pen ” or “ writing ” iDosition; This 
method ought to be adopted in making nearly all incisions which 
are not more than 3 or 4 inches in length, and in all cases where 
any fine or delicate dissection is necessary, such as the exposure 



Fig. 35. — “ Dissecting ” i)Osition of holding a knife. 


of an arterj’^, nerve, or vein, or when separating any new growth 
or other pathological formation from its connections with 
important structures. 

(b) Fig. 36 is a representation of a scalpel held in the “fiddle- 
bow ” position. 

This method of holding a knife is made use of by some 
surgeons when making skin incisions and rough dissections, but 



Fig. 36. — “ Fiddle-how ” position of holding a knife. 

its adoption is not recommended, since the instrument is not 
held so firnd}" as in Fig. 35, and consequently greater risk is 
incurred, m the iierforinancc of a delicate dissection, of doing 
damage to the adjacent structures. 

(c) When it is desired to make a long incision, as in the 
removal of a large tumour or the formation of the flajis in an 
amputation, or to separate soft tissues from their connection 
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■\vitli bone, as in excision of a joint, the knife should be lield in 
the so-called “dinner-knife” iDosition. This method is shown 
in Fig. 37. 



Fig. 37. — “ Dinner-Knife ” metliod of holding a Knife. 


(d) When it is necessary for the surgeon to make a long 
sweeping cut, as in performing an amimtation by tlie “ circular ” 
method, the knife is usually held in 
Fig. 38. This position is sometimes 
called the “ grasping ” position. 

Great care must be taken, when 
making an incision through the skin 
and underlying soft tissues, to avoid 
what is called “ tailing ” of the incision. 

By the term “ tailing,” in operative 
surgery, is understood making the 
central part of an incision deeper than 
either one or both extremities. In 
order to avoid this, some .surgeons 
advise that the knife should be held 
in a vertical position at the commence- 
ment of the incision, thus making this 
part of the operation of the nature ot a 
stab. There is a decided objection to 
this method of commencing an incision. 

The skin is much tougher and more 
resistant than the underlying soft 
tissues, and, owing to this fact, it 
sometimes happens, when the scalpel 
is entered in this manner, that the 
point penetrates much more deeply 
than is wished, and perforates an important blood vessel, or 
divides an adjacent nerve trunk. On this account the 
“ vertical ” method of commencing an incision is not recom- 
mended. It is advised that all ordinar}’^ incisions which are 


the position shown in 



Fig. 38. — Amputation knife 
held in the “grasping” 
position. 
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of moderate length should be commenced with the knife held 
as in the position shown in Fig. 37, and that the blade of the 
instrument should be used for cutting the tissues ; as the knife 
is brought out from the wound, the handle is raised, so as to 
make it almost vertical, by which means “ tailing ” in this part 
of the wound is avoided. A beginner in operative surgery 
usually has a tendency to use the point of the knife too much, 
instead of the blade, whilst maldng the main part of the incision. 




Fig. 3i). — Pressure forceps. 

The wound is raaiutained of equal depth for its entire length, 
until the anatomical structm-e sought for is laid bare. In order 
to do this, it is usuallj'' neces.sary to make an occasional additional 
light stroke with the knife in the upper part of 'the incision, 
since there is a tendency' to slightly tail this portion of the cut. 

The further stages of each operation differ according to the 
jwocedure which is being earned out. They'’ will be described in 
connection with the individual operations. 

Arrest of hemorrhage, — During the performance of every' 
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surgical operation which necessitates the division of blood 
vessels, attention must be paid to the arrest of hteniorrhage. 


Tliis is efiected by seizing each bleeding point 
with a pair of pressure forceps, and then apptying 
a ligature. Eigs. 39 and 40 are illustrations of 
pressure and artery forceps. Htemorrhage from 
small blood vessels can usually be arrested by 
seizing the bleeding point with pressure forceps 
and twisting it. This is called arrest of haemor- 
rhage by torsion. Occasionally it is desirable to 
operate by what is called the “ bloodless ” method. 
In this case an elastic bandage is wrapped around 
the affected limb, commencing below, and applied 
sufficiently tightly to force the blood upwards, 
and to arrest the circulation in the arteries 
which supply the part. An elastic tourniquet is 
then fastened around the limb above the region 
upon which it is proposed to operate, a strip of 
lint being placed between the rubber tube and 
the skin, and the elastic bandage removed. When 
the operation is completed this tourniquet is 
gradually loosened, and all bleeding vessels 
picked up mth pressure or artery forceps and 
ligatured in the usual manner. Figs. 41 and 42 
are illustrations of the rubber bandage and tourni- 
quet which are used for this purpose. The use 
of the bandage may be disiiensed with in many 
cases, and, instead, the limb may be elevated for 



Fig. 40. — Artery 
forceps. 


a few minutes, and the blood forced towards the trunk b}’’ 


stroking with the hands before the application of the tourniquet. 



Fig. 41. — Rubber baiuliifre foi 
reiiileiiiig a limb blooiUess 
during an operation. 


All hajmorrhage should be carefully 
arrested before a ^^ound is closed. 

Closure of wound. — The final 
stage of the majority of surgical 
operations is the closure of the 
external wound. This is usually 
effected by the introduction of some 
form of suture or sutures. The 
two commonest and most useful 
methods are the “ interrupted ” and 


the “continuous” suture. The in- 


struments which are neccssaiy for this proceeding are needles, 
a needle-holder, and suture material. Figs. 43, 44, and 45 are 
illustrations of fully curved, half-curved, and straight surgical 
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needles. Tlie shape of the needle which ought to be used for 
closing an incision depends upon the dejrth and accessibility of 



Pig. 42. — Elastic tourniquet. 



Fig. 43.— Fully curved needle. 



Pig, 45.— Straight needle. 


the wound. In deep wounds, or wounds wliich are not readily 
accessible, curved needles will be found to be most useful, ivhilst 
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for shallow cuts straight needles will be most convenient. Fig. 46 
represents a useful and simple form of needle-holder. The in- 



Fig. 46.— Needle -holder suitable for all kinds of surgical needles. 


struiuent shown in Fig. 47 will occasionally be found to be very 
useful in sewing up external wounds. The needle is passed 
through the tissues, the suture slipped into the slot near the 



apex, and the needle Avithdrawu. The use of this form of needle 
obviates the necessity of threading each suture, and also the 



Fig. 48. — Method ol introduction ot a icricb of simple “ interrnpted ” 
sutures. All the sutures have been introduced, but none tied. 

use of a needle-holder. It will be found most useful for closing 
long incisions. 

Closure of an incision by a sim2'>le interrujitecl sutnre . — 
The individual sutures arc introduced separately at equal dis- 
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tances from each other, and after the manner shoAvn in Fig. 48. 
The insertion of a series of interrupted sutures can be facilitated 
by the assistant placing a blunt hook in each extremity of the 

Fig. 49. — Row of simple “ inten-upted ” sutures inserted, tied, 
and ends cut .short. 

wound, and exerting traction in opjiosite directions so as to 
render the margins taut. 

When all the sutures have been inserted, each one is tied 
and the ends cut short. Fig. 49 shows the aiipearanco of an 
incision which has been closed by the insertion of a rotv of 
simple “ interrupted ” sutures. This method, in my opinion, is 



Fio. 50. — Method of inserting a simple “ continuous” ■ 
suture. 


the best for the closure of wounds. When the wound is a deep 
one it is advisable to close the deeper parts by the insertion of 
a tier of “ buried ” sutures. 

Closure of an incision by a contiinious suture . — This form of 
closure of a skin incision is a good one, since by its adojition 
the margins of the wound can be readily brought into fair 
apposition and kept there until union has taken place. A little 




Fig. 51. — Appearance of an incision when closed by a 
“ continuous ” suture. 

more care, however, is required than when the “interrupted” 
suture is inserted. P’ig. 50 shows the method of inserting a 
continuous suture, and Fig. 51 its appearance when the margins 
of the incision have been approximated and the ends secured. 

The disadvantage of the continuous suture is, that if one part 
of the line of suture “cuts out,” the approximation of the 
margins of the entire woimd is imperilled. 



SUTURE “KNOTS” 


45 


When a series of sutures has been inserted for the closure of 
an external wound, each one should be tied separately by making 



Fig. 52. — Jlcthod of tying a “reef” knot. 

a “reef” knot. Care must be taken not to tie what is called a 
“grannj^” knot, as it is li.able to sliji, and hence allow the 



Fig. 53. — A “ granny ” knot. 


margins of the cut to become slightl}" seiiarated. Fig. 52 shows 
the method of tying a “reef” knot, and Fig. 53 a “grannj^” 
knot. When sillc-worm gut is used for closing an external 



Fig. 51. — True “ surgical ” knot, first st.nge. 


wound, the best method of tying it is bj’ the first stage of a 
so-called true surgical knot. Fig. 5i is an illustration of this 
method of tying a suture, whilst ]'’ig. 55 shows the completed 
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knot. This method of tying sutures mil also be found to be 
very useful in those cases in Avhich it is somewhat difficult to 
keep the margins of the incision in exact apposition during the 
making of the second “hitch.” 

Fig. 56 is a representation of a wound closed by a series of 



“interrupted” sutures of silk- worm gut, each suture being 
secured by the double “ hitch ” of the surgical Imot. 

When a suture is tied, care should be taken not to pull it 
too tightty, otherwise the suture may cut out, or an unnecessary 
amount of scarring result. Each suture should be tied onlj’’ 
tight enough to keep the margins of the wound in exact ap- 
position, When the incision is a deep one, or the cut surfaces 



Fig. 56. — A wound closed by “ interrupted ” sutui es, each 
being secured by the “ double hitch ” of the true 
“ surgical ” knot. 

are very extensive, the above methods of closing a wound are 
insufficient, since the deeper jxarts of the cut are not brought 
together by the sutures. In order to avoid non-approximation 
of the deeper parts of an incision, “ buried ” sutures are some- 
times inserted. This method is of much use in closing wounds 
of the abdominal walls ; but in the extremities, as after amputa- 
tions or the removal of tumours, the cut surfaces can in nearly 
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all cases be brought into exact apposition b}" the careful airpli- 
catiou of bandages. 

Introduction of drainage tubes. — A drainage tube is rarely- 
required in the treatment of a wound -u’hich has been made by 
a surgical operation. In all cases of clean incised wounds, 
where the cut surfaces can be brought into- apposition by the 
insertion of sutures and the application of a dressing and 
bandages, no drainage is necessary. When, however, extensive 
cut surfaces have been made, and there has been much oozing 
of blood, or the tissues were cedematous at the time of operation, 
it is advisable to leave an angle of the wound unclosed, and not 
to apply the sutures in the rest of the incision too closely or too 
tightly. This precaution will allow of the necessary escape of 
blood and ljunph from the de2)ths of the wound, and its 
absorption bj*^ the overlying dressing. It occasionally hapjrens 
that it is not possible to effect comjilete apiwoximation of the 
deeper ^rortions of a wound — as after the extirpation of a large 
tumour with deep connections, or after the removal of abdominal 
or pelvic tumours which had extensive connections or adhesions. 
In these cases it is advisable either to put in a drainage 
tube, or to pack that portion of the cavity whose walls cannot 
be approximated with a long strip or tampon of aseptic gauze, 
one extremity of which is allowed to protrude from an angle 
of the external wound, which is left open for the purpose. 
Usually this method of packing with gauze will be found more 
efficacious than the use of a drainage tube. Often .it will be 
found very useful to employ a rubber drainage tube with a strip 
of gauze irassed down the interior to the bottom of the cavity 
or space it is desired to drain. In both cases the strip of gauze 
or the drainage tube is removed at the end of twenty-four or 
at most forty-eight hours, unless some complication such as 
hmmorrhage or suppuration has occurred. 

A drainage tube or a tampon of gauze ought to be effaced in 
those wounds which are the seat of septic ^Jrocesses at the time 
of operation, and also in cases in which a fistula is very liable to 
result, as after certain operations on the alimentary canal and 
the urinary system. 

Application of dressings. — When the suturing of an opera- 
tion wound has been com^ffeted, the entire field of operation 
should be sponged dry, and then dry sterilised dressings of 
gauze (which majf or may not be impregnated with chemical 
antiseptics) carefully ajrplied and fixed in position by firm and 
even bandaging. If there is any jjossibility of contamination of 
the dressings from without — such as by soaking with urine — a 
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layer of imj^ervious material should be jdaced outside the gauze 
dressings and bandages. 

After-treatment. — The treatment wliicli ought to be adopted 
after the performance of a surgical ojDeration can be considered 
from two aspects, namel}’’ — (a) The after-treatment of the wound, 
and (0) the after-treatmeut of the iiatient generally. 

(a) The after-treatment of the wound . — When the wound is of 
an asejjtic nature, and no drainage tubes or tampons of gauze 
are inserted, the dressings which have been applied at the end of 
the oj^eration can be left on for seven or eight da 3 ’-s, and then 
removed and replaced by others. If, however, much oozing 
occurs, and the dressings become soaked with exudations, they 
ought to be removed and replaced by fresh ones earlier. The 
sutures which have been inserted for the closure of the external 
wound should be removed at the end of five or seven days, 
especiall}'^ if they are of silk. If silk sutures are left longer 
than this thej’’ are very liable to assist in the development of 
“ sutural ” or “ stitch ” abscesses. When silk-worm gut is used 
it can be left longer — ten days or a fortnight — without an 
abscess of this nature being formed. When drainage tubes or 
tampons of gauze are inserted in an operation wound they 
should be removed at the end of twenty-four ’ hours, and re- 
placed by others if it is considered necessaiy. 

if) The general after-treatment . — Careful attention must be 
paid to the feeding of the patient, and also to the hygienic 
conditions ■ and surroundings. The part of the body which has 
been the seat of oj^eration should be kept at rest, either by 
simply keeping the patient in bed, or bj^ apptying some form of 
sifiint or stiff apparatus. The air should be allowed to circulate 
freety in the neighbourhood of the dressings, so as to prevent 
the atmosphere becoming moist, foul, and contaminated with 
the exhalations from the skin. This can be effected bj’ raising 
the bed-clothes from the affected portion by means of a cradle. 
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OPERATIONS UPON THE STOMACH AND 
INTESTINES 

The majority of operations upon the stomacli and intestines are 
carried out tlirougli an incision in the anterior abdominal wall. 
In lumbar colotomy, however, the incision is made in the loin ; and 
in operations upon the rectum the posterior half of the perineum 
or the region of the sacrum is the usual seat of the incision. 

Hence the first stage, in most operations upon the stomach 
or intestines, is the making of an incision through the abdominal 
parietes, and the opening of the peritoneal cavity. This 
incision is often made in the middle line, through the linea 
alba, so as to avoid the division of nerves. It is better, hov'- 
ever, to make the incision about half an inch to one or other 
side of the middle line, and, after division of the skin, sub- 
cutaneous fascia, and anterior layer of the sheath of the rectus 
abdominis muscle, to define the inner margin of this muscle and 
retract it outwards, and then divide the posterior layer of the 
rectus sheath and the parietal peritoneum in the same line as 
the original incision. This method of incising the abdominal 
wall tends to minimise the risk of occurrence of a ventral 
hernia at a later period. If it is not possible or convenient to 
make the incision, either on one side of the middle line or in the 
middle line, it should be so placed that the nerves which sup^ily 
the muscles of the anterior abdominal wall are exposed to as 
little injury as possible. These nerves run for the most part in 
an oblique direction from behind downwards and forwards. 
The large blood vessels of the anterior abdominal wall — the 
deep epigastric artery which runs from opposite the mid-jroint 
of Poupart’s ligament to within a short distance of the umbilicus, 
and the superior epigastric artery Avhich runs from the seventh 
costal cartilage to the umbilicus — should also be avoided. 

The length of the parietal incision varies according to the nature 
of the operation. The longer the incision the greater is the liability 
to a subsequent ventral hernia. It is, however, most imjjortant 
4 
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that the surgeon should haA’e an unobstructed view of the oigaiis 
upon which he proposes to operate, and sufficient room for the 
easy performance of the necessary manipulative procedures. 

When the skin, fasciae, and muscular strata of the abdominal 
Avail have been divided, or separated and retracted, all hasmorrhage 
should be arrested by the application of ligatures to the bleeding 
points, and the Avound sponged dry. Next, the peritoneal 
cavity is opened. The parietal peritoneum can usually he 
recognised by the loose fatty tissue layer — extra-peritoneal fat — 
AA'hich lies betAveen its external aspect and the transversalis 
fascia, and also by the arborescent arrangement of the blood 
A^essels upon its surface. The jjeritoneal cavity is most safely 
opened by picking up a piece of the membrane Avith dissecting 
forceps, and cutting upon the points Avith the scalpel. When 
this has been done the aperture is enlarged by pushing through 
it the points of a pair of dissecting forcejDs, and cutting betAveen 
them. The lingers of the left hand may then be introduced, and 
the opening further enlarged by cutting betAveen the fingers, 
AAdrich serve as a director and keep the intestine and omentum 
out of the Avay. When a piece of the parietal peritoneum is 
picked up Avith the dissecting forceps the underlying intestine 
or omentum slips aAvay, if the normal peritoneal caA'ity has not 
been obliterated by peritonitis and the formation of adhesions. 

The second stage of an abdominal operation of this kind is the 
finding of the anatomical structure upon Avhich it is proposed to 
operate, and the performance of Avhatever procedure is necessary. 

When the object of the operation has been eft’ected, such as 
the resection of a portion of the alimentary canal or the establish- 
ment of an intestinal anastomosis, the parietal Avound is closed ; 
Avhilst in others, such as the creation of an artificial anus or the 
drainage of a purulent collection, it is left open so as to alloAV the 
insertion of a drainage tube or packing AAuth strips of gauze. 

Washing out, or irrigation of the peritoneal catrity. — 
Before the closure of the wound in the parietes, care must be 
taken to remove by sjjonging or “ local ” irrigation all traces of 
blood or any kind of extraneoms matter from the peritoneal 
caA'ity. In all cases Avhere the peritoneum has been soiled 
by septic material from the alimentary canal, or by pus, it is 
adAUsable to thoroughly sponge or irrigate the contaminated 
area Avith Avann sterilised salt solution (0‘75 per cent.), or an 
antiseptic solution .such as biniodide of mercury (1 in 4000), or 
carbolic acid (1 in 00) jireferably the former. 

Methods of intestinal suture. — For the performance of opera- 
tions upon the stomach and intestines, it is necessary for the 
surgeon to be familiar AAuth some of the methods of intestinal 
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suture. The principle of these Avill uo^Y be described. The 
most important of these are — 

(a) Simple continuous suture. 

(b) Simple interrupted suture. 

‘(c) Lembert’s suture. 

(d) Czerny’s sutiu-c (Czernj'-Lcmbert). 

(e) Gusseubauer’s suture. 



Fig. 57. — Difigrainmatic hection of a portiou of gut w.-ill, sliowiiig 
tlie method of insertion of a Lembert’s suture. 

It should be srcciatly noted that in this and in the following 
figures this suture passes tkrottgh the submucous tissue. 
a. Peritoneum. I c. Submucous coat. 

li. JIuscular coat. 1 d. Mucous coat. 

(/) The Czernj^-Lcmbert-Wolfler suture. 

(ff) Chaput’s suture. 

(/i) Halsted’s mattress or quilted suture. 

(a) and (i) The simple conihitmts and sim 2 >le interriqded 
sutures have already been described on page 44. 

(c) Lemherds suture. — Fig. 57 shows the mode of inserting a 
suture by Lembert’s method, and Fig. 58 the manner in which 
the serous surfaces are brought together. 


\/ 



Fig. 58.— Diagrammatic section of a portion of intestinal uall, 
showing method of approximation by Lembert’s sutiiic. 

Fig. 59 is an illustration of an incision for the closure of 
which a series of Lembert’s sutures has been inserted. 

Fig. 60 shows the appearance of such an incisicn tvhen the 
sutures have been tied and the ends cut short. 

In inserting a Lembert’s suture the needle is made to 'transfix 
the serous and muscular coats, and penetrate the submucous 
coat of the intestine on one side of the wound, and then the 
same proceeding is repeated on the other side, care being taken 
not to pierce the mucous coat. 
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(d)^ (Jzerny's siitnre really consists of two siiperiraposccl tiers 
of Lenibert’s sutures; tlie first tier unites tlie serous and 



Fig. 59. — Illustration of an incision, with .a series of Lembert's sutures 
inserted but not tied. 

muscular coats of tbe margins of the wound, whilst the second 
is jjlaced a short distance beyond. All the sutures of the first 



Fig. 60. — The same incision, with the sutures tied and the ends cut .short. 

tier are inserted, tied, and cut short before any of the second 
tier are jiassed. 

Fig. 61 shows the method of inserting this A'ariety of suture. 



Fig. 61. — Czerny’s suture. Bia^r.aminatic representation of method 
of inserting Czerny’s suture. 

A. First suture. I B. Second suture. 


(e) The suture of Gussenhmier is in reality a double Lembert 
(or Czernj') suture, inserted with one thi-ead at the same time 
(Figs. 62 and 63). 


METHODS OP INTESTINAL SUTURE 


53 


(/) The Czerny-Lemhert-Wolfler suture, or suture in three 
stages. — This method of suture is essentially a Czerny’s suture, 



Fig. 62. — Gussenbauer’.s suture. Section of gut wall, showing metlioil 

of insertion. 

with the addition of a tier of sutures wdiich unite mucous mem- 
brane to mucous membrane, as shown in Fig. 61. 



Fig. 03. — Gus.seiihauer’.s suture. Section of gut w.all, showing manner 
of approximation as suture is tied. 


{g) Cha 2 nit’s suture. — The essential point in this suture is 
the preliminary separation for a short distance of the mucous 
membrane from the muscular and serous coats. When this has 
been done the margins 
of the mucous mem- 
brane arc united by the 
insertion of a series . 
of simiile interrujited 
sutures. Next, the 
serous and muscular 
• coats are slightly 
everted and fixed in 
apposition by a series 
of simple interrupted 


sutures, according to 



Fig. 64. — Czernj'-Lemhert-Wolfler suture. Sec- 
tion of intestine, showing manner of insertion, 
etc. of the three tiers ol sutures. 


the method shown in 
Pig. 65. 

(/t) Halsted’s guilted 

or mattress suture is inserted according to the method showm 
in Pig. 66, care being taken to ensure that the needle glasses 
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Fig. 65.— Oiaput’s suture. Section of intestines, 
showing method of insertion and manner of 
ajipro-xiniation. 


tlirougli the muscular coat and pierces part of the submucous 
layer. 

Of these methods of intestinal suture the best is probably a 
combination of a continuous suture interrupted in several places 
for the mucous and submucous layers, and a Lembert’s or 
Halsted’s suture for the I’emainder. 

This method of closure of intestinal wounds -produces less 

puckering of the tis- 
sues, and hence causes 
the minimum amount 
of contraction. ‘ 
Method of closure 
of the parietal 
wound. — The incision 
through the abdominal 
wall may be. closed 
in the following 
ways : — 

1. one row of 

simple interrupted sutures, each suture passing through all the 
laj^ers of the abdominal wall. 

2. By two tiers of sutures — one being a simple interrupted 
suture for the peritoneum, and the other a row of simple 
interrupted sutures which jiass through the rest of the abdominal 
wall. 

3. By three tiers of sutures — the first, a simple interrupted 
suture through the peritoneum ; the second, a series of buried 
intermitted sutures, which approximates the muscular strata ; 
and the third, interrupted or con- 
tinuous, for the fascim and skin. 

The best of these three 
methods, in the majority of in- 
stances, is that by three tiers of 
sutures. 

When more than one tier of 
sutures is inserted, the deep ones 
are tied and the ends cut short 
before the next row is inserted. 

Enumeration of instruments and sponges. — Before com- 
mencing an abdominal operation all instruments, sponges, and 
pads should be counted and entered on an “operation list.” At 
the termination of the operation they are again counted and their 
number compared with the list. This precaution will ensure that 
instruments or sponges are not left behind within the abdomen. 

Position of patient. — ^Vhen operations upon the abdominal 
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Fig. 66. — Hal.sted's quilted .suture. 
Appearance of a wound witli a 
series of these sutures inserted. 
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viscera are about to be performed, iu the majority of instances 
tlie most suitable and convenient position is to bave tbe patient 
l 3 ung in the dorsal decubitus, with the knees slight^ drawn uj) 
or raised. When, however, it is necessary to deal with the pelvic 
viscera, or with conditions of the intrapelvic portions of the 
intestines, considerable aid in manipulation and readj’’ exposure 
of the parts to be operated upon maj'’ be obtained by raising the 
pelvis, or placing the patient in what is generally known as the 
“ Trendelenburg ” position. Fig. 67 is an illustration of a patient 
placed in this position. The advantages of this position are that 



Fig. 67. — Appearance of patient when placed in “ Trendelenburg ” position. 


A. Hot vater containers. 

B. Lever for raising table top into 

“Trendelenbuig” position. 

C. Wlieel for raising and loweiing 

height of table. 


D. Lever and castor for use wlien 

mor ing table. 

E. Jleclianishi for fixing lever vhen 

table top has been raised. 


the intestines tend to fall upwards into the upper j^ortion of 
the abdominal cavity, and so do not interfere with the operator’s 
free view of the pelvic cavity and its contents, whilst the pelvic 
viscera or anji^ tumour within the pelvis fall forwards and 
upwards, and can be brought more readily into a wound in 
the abdominal parietes. When the pelvis is the seat of a 
localised peritonitis, or a collection of purulent matter in 
connection with one of its viscera, very great care must be 
taken, when this position is made use of, to thoroughly shut 
off the upper portion of the abdominal cavity vuth sponges or 
pads, and so prevent the escape of purulent matter upwards. 
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aud consequent direct contamination and infection of the 
peritoneum. 

In the majority of instances, when cases of intrapelvic sup- 
puration are being dealt with, I think it is inadvisable to place 
the patient in the “raised pelvic” or “Trendelenburg” position, 
owing to the risk of contamination of the upper portions of the peri- 
toneal cavity with septic material from the pelvis by gravitation. 

The following operations upon the stomach and intestines will 
now be described : — 


Gastrostomy. 

Gastrotomy. 

Gastrectomy. 

Pyloroplasty. 

Pyloreetomy. 


Ol’ERATIONS UPON THE SxOMACH. 

Gastro-enterostomy — 

Posterior operation. 
Anterior o])eration. 
Operation for 23crforated gastric 
ulcer. 


Operations upon the Small Intestine. 

Closure of perforating wound of the intestine. 

Resection of the intestine — 

1. Suture methods (cirenlar enterorrhaphy, Maunsell’s method). 

2. With the aid of a mechanieal airpliance (Murphy’s button, a bone 
tube, or a bone bobbin). 

Formation of artificial anus. 

Operations for perforation of duodenal and typhoid ulcers. 


Operations upon the Large Intestine. 


Removal of vermiform appendix. 
Operation for suppurative ap- 
pendicitis. 

Excision of coecum. 


Intussusception. 

Resection of large intestine. 
Colotomy — 

1. Inguinal. 2. Lumbar. 


Operations upon the Rectum. 

For htemorrhoids. 

For fistula in ano, 

Exeision of rectum— 

1. Perineal method. j 3. Vaginal method. 

2. Sacral method. ) 4. Abdominal method. 

. Operation for imperforate rectum and anus. 

Operation for jirolajise of rectum. 


Operations upon the Stomach. 

Gastrostomy. — The operation of gastrostomy has for its 
object the establishment of a permanent fistulous communication 
between the cavity of the stomach and the surface of the body. 

The stomach is situated in the upper jiart and on the left side 
of the abdomen, but its exact extent and relations depend upon 
the amount of its distension. In every condition, however, the 
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main 2 )art of tlie viscus occupies the left hyj^ochondi’iuni and the 
left half of the epigastrium. 

Indications . — The indications for the performance of gastros- 
tomy may be said to bo — 

(a) Filsrous stricture of the oesoidiagus, which cannot be 
dilated. 

(b) Carcinoma of the oesojjhagus, which is beginning to caiise 
obstruction to the jjassage of food. 

(c) Carcinoma of the cardiac orifice of the stomach, causing 
obstruction to the passage of food. 

Before deciding to recommend the operation in cases of carci- 
noma very careful consideration must be given to the general 
condition of the patient, to the extent of emaciation which has 
occurred, and to the jjossibilit}' of the occurrence of secondaiy 
growths or of extension of 'the malignant process to one of the sur- 
rounding or adjacent anatomical structures, such as the larynx, 
trachea, or bronchus. When the disease is in an advanced stage, 
and the patient has begun to show signs of cancerous cachexia, or 
when there are signs of extension to any 2 >art of the respiratory 
system, an operation ought not to be recommended. When an 
operation is performed at this stage no material advantage is 
gained ; and in the majority of instances the patient dies as the 
direct result of the operative procedure, the tissues not having 
sufficient vitality to repair the injuries made by the scalpel. 
The operation, if it is to be i)erformed at all, must be done in 
the early stages of the disease. Then a patient’s life can un- 
doubtedly be 231’olonged, and his condition made much more 
comfortable. It should be borne in mind, however, when dis- 
cussing the advisability of performing this o 2 >eration, that when 
the patient has recovered from the o 2 Jeration he usually requires 
careful attention and assistance in feeding. Hence medical 
or nursing assistance is usually requisite until the end of his 
days. Therefore, as regards this operation, poor or hos 2 )ital 
patients are at a disadvantage when compared with the wealthy. 
Intelligent 23atients may be taught how to feed and look after 
themselves, but often in the case of a poor 2 ^atient the condition 
after the operation, when he has returned to his home, is as bad 
or worse than it was before anything was done. 

Special instruments . — Rubber tube or gum elastic catheter, 
sewing needles. 

Position . — The t^atient is 23laced in the dorsal position, near the 
left side of the table. The ojjerator stands on the left side, and 
the chief assistant on the other side directlj^ 02)250site to him. 

Varieties of operation . — Many varieties of gastrostomy have 
been described and 2 iractised. Those which I consider most 
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useful are — (a) Creation of a simirle gastric fistula ; (b) Frank’s 
or Albert’s operation; (c) Witzel’s operation; and (cl) Seun’s 
operation. It i.s not ahvay.s po.ssiblc to 2 >erforin Frank’s , or 
WitzePs operation, owing to the difficulty of bringing sufficient 
stoinacli into the wound. When, however, a .sufficient amount 
of .stomach can be brought into the wound I think Frank’s 
operation is to be 2 >i’eferred ; when this cannot be done, if 
possible Witzel’s operation should be carried out; and in those 
cases in which the stomach is bound down by adhesions, 
es 2 >ecially when the growth in the cesophagus has extended to 
the cardiac orifice, Senn’s oj>eration or the creation of a simifie 
gastric fistula should be the aim of a surgical procedure. 

The three forms of operation will now be described in detail. 

Creation of a simple gastric fistula. — Tliis form of gastros- 
tomy is similar to that wliich has been jn’oposed and practised 
by many of the older surgeons. The operation, as generally per- 
formed, is divided into two distinct stagas, from three to five 
days being allowed to elapse between each. The first stage 
comprises incision of the abdominal wall, finding a suitable 
portion of the stomach, and fixing it to the margins of the 
parietal wound. The portions of the jjarietal incision which are 
not required for fixation of the selected part of the stomach are 
closed by the insertion of salmon-gut sutures. The second stage, 
performed after the expiration of from three to five days, consists 
in making a small incision tlirongli the centre of the selected area 
of the stomach wall, and the introduction and fixation of a small 
catheter or rubber tube. 

Operation. — First Stage. — (a) Parietal indsion, finding of 
stomach and bringing it into the parietal wound . — An incision, 
2 1 to 3 inches long, according to the obesity of the patient, is 
made, which commences immediately below the left costal 
margin at the junction of the eighth and ninth co.stal cartilages, 
and extends verticall}'^ downwards. The skin, subcutaneous 
fascia, and anterior layer of the sheath of the rectus abdominis 
muscle are first incised, and the vertical fibres of the rectus 
muscle exposed. These are readily recogni.sed b}" their fleshy 
appearance and their vertical direction. When this has been 
done a probe-pointed steel director i.s taken, and tlie fibres of 
the muscle sejrarated for the entire length of tlie inci.sion. The 
separation of these fibres .should be at least \ inch from the 
left lateral margin of the muscle ; and if the incision hai>pcns 
to have been made too far to the left the inner margin of the 
wound should be retracted inwards, so as to allow of this being 
done. When this separation has been satiisfactorily effected, 
the posterior la 3 'erjof the sheath of the rectus muscle and the 
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extva- 2 :)eritoneal fat and peritoneum are divided in the line of 
the original incision. The iieritoneal cavity is thus ojiened. 
The stomach is sought for by passing the fingers upwards and 
towards the left. It is readily recognised by the smoothness 
and thickness of its wall, its reddish- jfink colour, and by having 
omentum attached to both its ujiper and lower borders (the 
gastro-hepatic omentum is attached to the lesser curvature and 



Fig. 68. — Stomach amt ite relations as seen from ttie front 
when tile liver has been removed. — After Testut. 


the great omentum to the greater curvature). When any diffi- 
culty is experienced in finding the stomach, the forefiiigeiudfisi 
thumb of the left hand should be passed upwards in the wound 
until the lower surface of the left lobe of the liver can be felt. 
Then this surface is traced backwards to the attachment of the 
gastro-hepatic omentum, -when, by following the anterior surface 
of this omentum downwards, the anterior (or superior) asi:iect of 
the stomach will always be found. When the stomach has been 
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recognised it is brought into tlie parietal wound, and an area 
selected for fixation to the abdominal wall. This area should 
l^e in the cardiac portion of the viscus, and some distance above 
the greater curvature. 

(6) Fixation of selected area of stomach . — The selected portion 
of stomach, comjjrising a circle f inch in diameter, is fixed to the 
margins of the ujDper portion of the parietal wound bj^ the insertion 
of a series of fine sillr sutures. As a general rule, eight to ten 
sutures are introduced on each side, and one above and one below. 
The lateral sutures are inserted thus : With dissecting forceps a 
portion of the stomach wall at the margin of the selected area is 
picked up, and then a half-curved needle armed with a suture 

is passed through the serous, 
muscular, and part of the sub- 
mucous coats of the stomach, 
care being taken to avoid 
puncturing the mucous coat. 
If not more than a quarter 
or a third of an inch of the 
stomach wall is seized with 
the forceps the mucbus coat 
slips away, and hence is out 
of danger. Next, the needle 
is passed through the ab- 
dominal wall, all the layers 
being included except the 
vertical fibres of the rectus ab- 
dominis muscle, about ^ inch 
Fig. 69. — Gastrostomy. External from the incised maigius. 

incision. Sutures are introduced in 

this manner for the entire 
length of each margin of the selected area. Then, the end 
sutures are inserted. An armed needle is passed through one 
margin of the parietal incision, commencing on the skin aspect; 
next through the serous, muscular, and submucous coats of the 
stomach at one extremity of the selected area ; and finally, through 
the abdominal wall in the corresponding part of the opposite 
margin of the parietal incision, so that the needle emerges from 
the skin surface. A similar end suture is j^assed at the other ex- 
tremity of the selected area ; and, finally, salmon-gut sutures are 
inserted so as to close the remaining j^ortions of the parietal 
incision. Now the sutures are tied — first, the lateral silk sutures ; 
secondly, the end silk sutures ; and then the salmon-gut sutures. 

A small guiding suture is passed through the serous and ■ 
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muscular coats of the stomach in the centre of the selected area, 
aucl dressings applied. The first stage of the operation is thus 
completed. The patient is ke^jt at rest and fed on very light 
and easily digestible foods for from three to five days, and then 
the second and final stage of the oiieration is carried out. 

Second Stage. — Opening of stomach . — The dressings are re- 
moved, tymph and serous discharge sponged from the surface of 
the selected area of the stomach, and the guiding suture jiicked 
up. A sharp tenotome or very narrow-bladed scalpel is taken, 
and pushed through the stomach wall at the point of attachment 
of the “guiding suture.” A piece of thin rubber tubing, or a 
gum elastic catheter, is then passed along the tenotome into the 
lumen of the stomach, and the instrument withdrawn. This 
tube is fixed in jmsition by a suture, and through it small 
quantities of liquid food are introduced. The surfaces of the 
wound are carefully packed with antiseptic dressings, and the 
opening in the rubber tube or catheter temporarily closed. The 
administration of an anmsthetic is not necessary for this stage. 

The advantages of this operation are — (a) The small amount 
of risk of peritonitis ; (h) the applicability of the operation to 
nearly all patients suffering from cai’cinomatous affections of 
the oesophagus ; and (c) the small amount of shock which is pro- 
duced by the actual operation. The disadvantages of the operation 
are — (a) The tendency to leakage of stomach contents, and the 
consequent causation of an eczematous condition of the skin at the 
margin of the fistulous opening ; and {b) the possibility of open- 
ing the peritoneal cavity at the second stage of the operation, 
and subsequent feeding of the patient into the peritoneum. This 
latter complication I have seen occur on more than one occasion. 

Frank’s operation. — The operation itself may be divided into 
three stages, namely — 

[a) Incision of the abdominal wall . — An incision from 2 to 
2^ inches in length is made in the abdominal wall, parallel to 
and 1 inch below the left costal margin, and opposite the 
cartilages of the seventh, eighth, and ninth ribs (Fig. 70), or 
a vertical incision similar to the one adopted in the previous 
incision may be employed. The scalpel is made to divide the 
skin, fascite, and anterior layer of the sheath of the rectus 
abdominis muscle \ and when the surface of the muscle is exposed, 
its fibres are separated in a vertical direction for about 1 inch, 
the separation- being about one finger’s-breadth from the linea 
semilunaris. By this means the posterior wall of the sheath 
IS exposed. This is now divided in the line of the original in- 
cision, together with the underlying transversalis fascia, extra- 
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jjeritoneal fat, and peritoneum, the margins of the wound in the 
rectus being retracted. 

(b) Exposure of the stomach and fixation of a portion of the 
viscus in abdominal vjound. — The stomach is sought for by pass- 
ing the fingers of the right baud into the jieritoneal cavity. It 
can be recognised by the thickness of its walls, the attachment 
of its superior margin to the liver Iry means of the gastro-hejjatic 
omentum, the smoothness of its surface, and the absence of 
sacculations and appendices epiploicm. When the stomach has 
been recognised a portion of it is brought into the wound, and a 
point selected uix)n its anterior aspect opposite to the parietal 
incision and about or 2 inches above the greater curvature. 



Fig. 70.— Gastrostomj’ (Fraiilc’s 
or Albert’s method). Posi- 
tion of incisions. 

(a) First or abdominal incision. 

(b) Second or thoracic incision. 



Fig. 71.— Gastrostomy (Frank’.s 
or Albert’s method). Cone 
of stomach brought out of 
first incision and sutured to 
serous and muscular strata 
of abdominal wall. 


A thick suture is passed through the serous -and muscular coats 
of the organ at the jioint selected, and this is left long and used 
to lift up the stomach during the later stages of the operation. 
A cone of the anterior wall of the stomach (Fig. 71) is lifted up 
into the abdominal wound, and its base sutured to the margins 
of the incision by the insertion of a ring of fine silk or celloidin 
thread sutures. Each suture passes through the serous, muscular, 
and submucous portions of the wall of the stomach, and also 
through the serous and muscular strata of the anterior abdominal 
wall, the muscular fibres of the rectus abdominis being avoided. 
These sutures are inserted at intervals of about one-third of an 
inch, and all are introduced before any are tied. The cone of 
the stomach Avhich is brought out in this manner is in most cases 
about li inch in length, but this depends upon the thickness of 
the anterior abdominal wall. If the abdominal incision is larger 
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tliau tlio portion of stomach selected, the ends of the incision are 
closed hj' the insertion 'of sutures in the usual manner. 

(c) Incision of the thoracic wall immediately above the costal 
margin, suture of the stomach to the margins of this opening, 
and formation of a gastric fishda. — An incision | inch 
in length is now made over the costal margin, opposite 
the middle of the first incision and jrarallel to it. This is 
deepened until the deejj fascia has been divided and the surface 
of the external oblique exposed (Fig. 70, b). The bridge of skin 
and fascia Avhich sejJarates the tAvo incisions is lifted after the 
deep fascia has been detached from the muscle. The long loop 
of silk aaFIcIi is fixed to the stomach is passed underneath this 
bridge of skin, and bz-ought out thi-ough the second incision, and 
traction exerted uioon it. The cone of 
the stomach is thus draAvn imdcimeath 
the cutaneous bridge. 

A small aperture, about ^ inch in 
length, is then made in the wall of the 
apex of the cone, and the maz-gins of this 
incision are fixed to those of the wound 
in the skin by the insertion of sutures. 

Each suture passes through the skin and 
fascia, and then through the entire thick- 
ness of the wall of the stomach (Fig. 72). 

The margins of the first incision ai-e then 
united by interrupted sutures of salmon 
gut. 

The advantages of this operation are : 
the stomach can be opened at the time 
of operation, the margins of the ajzerture 
and the Avails of the fistula can be held in apposition dui’ing the 
intervals betAveen feeding, regui’gitation of food is prevented, 
and peritonitis is not likely to be induced. 

Gastrostomy (Seim’s method). The essential characteristic 
of this method is the iiiAmrsion of a cone of the antez'ior Avail of 
the stomach towards the lumen of the auscus, in order to produce 
a fold of the stomach AA'all AA'hich shall act as a Amlve in 
preventing escape of the stomach contents along the artificially 
created fistulous ojzening and track. 

Operation. — The anterior wall of the stomach is exposed and 
brought into the paidetal wound as in the former operation. 
An area is selected tOAA''ards the cai'diac extremity and a small 
incision made through the anteidor AA'all, sufficiently large to 
admit a No. 12 E. I'ed I’ubber catheter, A purse-string suture of 



Fl(i. 72. — Gastrobtojijy 
(Frank’s or Albert’s 
method). Operation 
completed. The 
opening; in the 
stomach is attached 
to tlie upper incision. 
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No. 2 chroiiiiciseci catgut is introduced around tlic opening, passing 
tlirougli all tile layers of the stomach wall and also picking up the 
red rubber catheter. This is tied sufficiently tightly to closely 
approximate the margin of tlie opening in the stomach to the 
walls of the rubber tube, but not so tightly as to diminish the 
lumen of the latter. When this has been done the stomach wall 
is pushed inwards so as to form a cone the apex of which is the 
opening containing the rubber tube. A purse-string suture ol 
chromicised catgut is uow introduced about -J inch from 



Fig. 73 . — Gastrostomy (Witzel’s operation). Method of opening stomach 
and fi.\ing tube in a groove formed from anterior surface of visens. 


the margins of the opening, the .serous, muscular, and sub- 
mucous coats being included. The tube is pushed inwards 
and the suture tied around the tube. A third suture is then 
introduced in a similar manner, the stomach wall being farther 
inverted as before. The portion of the stomach wall at the base 
of the inverted cone is next fixed to the peritoneal aspect of the 
parietal wall bj’' the in.sertion of several interrupted sutures of 
chromicised gut, each suture taking up the posterior .sheath of 
the rectus and peritoneum of the abdominal wall, and the serous, 
muscular, and submucous layers of the stomach wall. The upper 
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and lower margins of the incision in the abdominal wall are finally 
apprOxXimated by the insertion of a few sutures of salmon gut. 

A rubber tube is attached to the red rubber catheter fixed in 
the abdominal wall, and dressings are applied. Through this tube 
the patient can be fed. 

At tlie end of about ten to fourteen days the catheter will 
become detached, and can be removed and replaced by a slightly 
larger one. 

Witzel’s operation. — The pcritone.al cavity is opened as in the pre- 
ceding operation. When this has been done, a portion of the anterior 
wall of the stomach is brought into the wound, and a point selected 



h Fig. 74. — Gastrostomy (Witzel’s operation). Rubber tube passed through 
aperture in stomach, and row of Lambert’s sutures inserted. 


about incli above the greater eiirvatm-e. Witli a tenotomy knife or 
scalpel an aperture is made in the stomach wall, sufficiently large to 
admit a rubber tube, as shown in Fig. 73. The dark circle indicates the 
position of the incision. 

Next, a series of Lembert’s sutures are inserted in the stomach in such 
a manner that they pass over the tube, and when tliey are tied they 
convert a portion of the anterior w.all of the stomach into a canal, com- 
mencing at the aperture which has alreadj' been made. Fig. 74 shows 
these sutures inserted and not tied, and the tube in position ; and Pig. 75, 
the sutures tied, and the ends cut short. 

The margins of the upper portion of tlie canal are united to those of 
the abdominal wound, and the remaining portions of tlie parietal incision 
closed. Figs. 76 and 77 illustrate these stages of the operation. 

The advantages of this operation over the preceding one are, it does 
not cause so much constitutional disturbance, and it is easier to bring the 

5 
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requisite amount of stomacli irall into tiie wound. The di.sad vantage is, 
tiiat it is not quite so easy a matter to piev'cnt regurgitation, 

"When there is difliculty in bringing tlie stomach into the externai 



•» . 



Fig. 75.— Gastrostomy (Witzel’s operation). Method of formation of 
oblique groove or channel from anterior wall of stomach. T!\e 
row of Lembert’s sutures are tied. 

wound, or it is thought that the patient will not stand the more severe 
*' Frank’s ” operation, tlii.s modification of gastrostomy may often with 
advantage be performed, 

G-astrotomy. — The term gastrotomy implies the making of an 
opening through the wall of the stomach. This opening is 



Fig. 76.— Gastrostomy (Witzel’.s operation). Method of fi.vation of 
margins of aperture of artificial channel in wall of stomach to 
margins of external wound. 

usually closed immediately after the object of the oiroratiou has 
been attained. 

Indications for oim-ation . — Gastrotomy has been performed 
for the following conditions ; — 

(a) The pi'esence within the stomach of a foreign body which 
will not readily pass through the pylorus. 
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(b) Fibrous coustrictiou of the pylorus, or of the lower portion 
of the cesophagus. 

(c) Localised malignant growths of the stomach, which are 
limited to the mucous membrane, 

(cl) Impaction of a foreign body in the lower jwt of the 
cesophagus. 

(e) For the arrest of hremorvhage from a gastric ulcer. 

Special instruments. — As for gastrostomy. 

Position. — ^The patient is placed in the dorsal position, the 
operator stands on the left side, and the chief assistant opposite 
to him. 

Before .commencing the oijeration it is advisable to wash out 
the stomach with a dilute alkaline solution, so as to render it 
as aseptic as possible, and diminish the risk of the occurrence of 
peritonitis. 

Operation. — The operation of gas- 
trotoray may be divided into four 
stages, namely — 

{a) Abdominal incision. — An incision 
3 inches in length is made vrsually about 

inches to the left of the middle line 
over the left rectus abdominis muscle 
and parallel with the direction of its 
fibres; the sheath is thus opened and 
the muscle drawn outwards, so that the 
posterior portion of the sheath may 
then be divided and the abdominal 
cavity opened in the line of the skin 
incision. If the operation is performed 
for the removal of a foreign body, and 
the situation of this structure can be felt, the incision is usually 
made over it ; and if it is being done for the relief of a fibrous 
constriction of the pylorus, the incision is made i inch to the 
right of the linea alba. 

(Ij) Finding the stomach, bringing it into the parietal nmmid, 
and location of the foreign body or other pathological condition . — 
The fingers are introduced into the wound, and the stomach felt 
for, and also the locality of the foreign body, fibrous constriction, 
or growth. If a sharp foreign body is present, care must be 
taken when palpating the stomach not to cause injury to the 
walls. The stomach is tlien brought into the parietal wound, 
and the surrounding portion of the peritoneal cavity packed off 
with fiat gauze-covered avooI sponges or flat cellular pads. 

(c) Incision of the stomach wall and removal of the foreign 



Fiq. 77. — Gastrostomy 
(Witzel’s operation). 
Appearance of abdo- 
men wlien operation is 
completed. 
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or treatment of the special 2 Mthological condition for which 
the operation is underta1cen.~h.ia. incision is made tlirougli tlie 
stomacE wall in a direction at right angles to the long axis of the 
viscus, so as to avoid injury to the chief blood vessels. The 
length of this incision varies according to the size of the foreign 
body Avhich it is wished to remove, or to the nature of the con- 
striction, or the size and locality of the malignant growth. The 
foreign body is removed through the apertm-e thus made, care 
being taken not to lacerate or damage the walls of the stomach. 
If the operation is performed for the relief of a fibrous stricture, 
either of the pylorus or the lower portion of the oesophagus, the 
forefinger of the right hand is passed into the cavity of the 
stomach towards the seat of the constriction, and the narrowed 
portion of the canal dilated by gently forcing the finger through 

the stenosed part. 

id) Closure of luovmd. — The area of 
the wound in the stomach wall is care- 
fully sponged with aseptic sponges, 
and the aperture closed. The mucous 
membrane is joined to mucous mem- 
brane by the insertion of a continuous 
suture of chromicised catgut, the 
muscular and serous coats are united 
with interrupted sutimes of fine silk, 
and the serous and superficial mus- 
cular coats by the insertion of a series 
of Lembert’s sutures. When the in- 
cision in the stomach has been closed 
thus, all sponges are removed from the 
peritoneal cavity, and the exposed peritoneum carefully cleansed. 
The parietal wound is then closed in the usual manner. 

In the after-treatment of a case of this kind no food is given 
by the mouth for the first two or three days, the patient being 
fed with nutrient enemata. 

The operation of gastrotomy, when it is performed for the 
dilatation of a fibrous stricture of the pylorus, has been called 
“ Loreta’s operation,” 

Gastrectomy. — This operation comprises removal of a part or 
the whole of the stomach. The so-called “complete” gas- 
trectomy, or excision of tlie entire viscus, which has been 
performed only a very limited number of times, has consisted in 
removal of the greater portion of this organ — a small part of 
the cardiac end usually being left, in order to make a satisfactory 
anastomosis with the duodenum, or vdth the jejunum. 



Fig. 78. — Gastrotomy. 
Abdominal incision. 
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Indications. — (a) Localised destruction of tlie stoinacli walls, 
due to injuries from without or ulceration from within, where 
the damage has been so great that removal of the injui’ed parts 
is deemed advisable before proceeduig to repair the lesion by a 
plastic operation. 

[b) Carcinoma, affecting a limited portion of the stomach wall, 
and not associated with visceral secondary growths. The presence 
of secondary growths in the lymphatic glands which lie along the 
curvatures of the stomach does not contra-indicate operation. 



Fig. 79. — Lymphatic vessels and glands of the stomach. (From a 
specimen in which all the glands in the abdomen showed slight 
general enlargement. ) 

a. P-ara-ccsophageal glands. g. Large glands around the 

0. Superior gastric glands. origin ot ccoliac avis 

tf. Splenic glands. artery at the upper 

(f. Inferior gastric glands. border ot panel cas. 

c. Siib-iw loric glands. /i. Hepatic glands. 

/. Supra-pyloric glands. i. Spigelian lobe of liver. 

.since these can be removed along with the affected portion of the 
stomach. The existence of adhesions between the part of the 
stomach which is the seat of malignant disease, and adjacent 
abdominal viscera, especially the liver, usiiall}’- contra-indicates 
the performance of gastrectomjL 

(c) Sarcoma of the stomach, when there are no secondary 
visceral growths or implication of surrounding structures. 



70 OP33RATIONS UPON STOMACH AND INTESTINES 

Sjncial instruments. — Large intestinal claini^s and rubber 
tubing. 

Position.—The patient is placed in tbe dorsal position. The 
operator stands on the right side, and the chief assistant op])osite 
to him. 

Operation. — The oi:)eration of gastrectomy may be divided 
into four stages — 

(а) Ahdominal incision. — ^An incision 3 to 4 inches long, 
similar to that in gastrotomy (Fig. 78), is made about 1-^ inches 
to the left of the middle line, commencing 1 inch below the 
costal margin and extending vertically dowwards. The various 
strata of the abdominal wall are successively divided, the 
rectus abdominis muscle being separated parallel with its fibres, 
and the peritoneal cavity opened. Should the incision ju’ove 
insufficient, a second incision may be made at right angles 
to it, through one of the linem transverse, if possible, so 
that a (— shaped opening results. In this manner less dragging 
upon the stomach is necessary, and the patient suffers less from 
shock. 

(б) Finding of the stomach, location of the lesion, and 
determination of the part to be removed. — The margins of the 
parietal incision are separated with wide abdominal retractors, 
and a careful inspection made of the stomach and its sur- 
roundings, so as to discover the limits and extent of the 
lesion or malignant growth, and so determine the lines where 
resection of the stomach and duodenum are to be effected. 
These lines of resection ought to be at least 1 inch on each side 
of the margins of a malignant tumour. At this stage of tbe 
procedure a careful investigation of the liver, and the lymphatic 
glands in the gastro-hepatic omentum and in front of the 
spinal column, should be carried out, so as to eliminate the 
presence of any cancerous deposits in these regions, since, if 
any are found in the liver or Ijunphatfc glands in front of the 
spinal column, the operation ought to be abandoned. I^Tien, 
however, the lymphatic glands in the gastro-hepatic omentum 
are alone involved, the operation may be completed, and all im- 
plicated lymphatic glands and vessels excised. 

The stomach is next brought forward into the wound, with the 
diseased area presenting, and the surrounding portiojis of the 
peritoneal cavity packed off with flat gauze-covered wool sponges 
or cellular pads. The large intestinal clamps are now taken and 
placed, one on the proximal side of the part whicli is to be 
removed and the other on the distal, each clamp being applied 
about 2-| inches from the margins of the diseased jJortion, or an 
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incli or more from tlie lines -wliere it lias been determined to 
perform resection. When applying the proximal clamp, a small 
aperfcnre should be made in the gastro-splenic omentum, so as 
to allow one blade of the clamp to be passed behind the 
stomach. The distal clamp is applied to the duodenum, or to 
the pyloric portion of the stomach, according to the necessities 
of the individual case. These clamps control hcemorrhage, 
prevent escape of intestinal contents during the operation, and 
enable the assistant to hold the stomach well in the wound, 
thus materially helping the operator. 

(c) Separation and removal of required jmrtion . — The 
stomach being lifted forwards by the assistant in charge of 
the clamps, separation of the required portion is commenced 
by the surgeon cutting through with scissors the gastro-liepatic 
omentum a short distance above its attachment to the lesser 
curvature of the stomach, and the gastro-splenic omentum and 
part of the great omentum just below their attachments to the 
greater curvature. The main branches of the gastric and right 
and left gastro-epiploic arteries which lie along the curvatures of 
the stomach should be seized with pressure forceps before being 
divided, and any other bleeding vessels picked up and ligatured. 
The portion of the lesser sac of the peritoneum which has been 
opened up should be packed with a' flat sponge or pad, so as 
to prevent unnecessary contamination with any contents of the 
stomach which may escape. The incisions through the stomach, 
or stomach and duodenum, are now made, care being taken to 
carry them as far as possible at right angles to the long axis 
of the visens. Commencing above, the stomach is divided 
transversely by cutting with strong, blnnt-pointed scissors ; and, 
as the section is made, the cut margins on the part to he 
removed are seized with strong pressure forceps, which serve to 
lift up the mass. When possible, pairs of large stomach clamps 
should be placed on each side of the portion of the stomach it 
is proposed to remove, in order to prevent contamination or 
soiling of the field of operation by the contents of the stomach. 
Any bleeding points on the cut margin on the proximal side arc 
picked up with pressure forceps and ligatured. bfoxt, the 
section of the stomach or duodenum on the distal side is made 
in a similar manner ; in this way the mass to be removed is 
entirely separated and can be taken awaj'. The cut margin of 
the distal portion of the duodenum is ne.xt examined, and any 
bleeding arrested by tlie application of ligatures. At this stage 
the mtcstinal clamps should be relaxed, so as to render apparent 
any divided blood vessels, which have so far evaded observation 
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and not boon ligatured. Enlarged lymphatic glands are sought 
for in positions shown in Fig. 79 and removed. The area of 
operation is now thoroughly sponged or irrigated, so as to 
remove any idood-clot or escaped stomach contents. 

(d) Anastomosis of cut ends of stomach and duodenum. — The 
cut ends of the proximal portion of the stomach and the 
duodenum are brought into apposition, and if they correspond 
in size they are at once united; but if the opening in the 
stomach is too large, a portion of it is closed by suturing 
together the cut margins with a continuous suture of chromicised 
catgut, which pierces the entire thickness of the stomach wall. 
The edges are then inverted by a series of silk sutures, intro- 
duced after Lombcrt’s method, or bj" a continuous suture with 
several interruptions. 

When the opening in the stomach has been reduced to a 
suitable calibre, the edges of the openings in the stomach and 
duodenum are brought together and fixed by careful suturing. 
The cut edges of the stomach and daodeinuu are joined by a 
continuous suture of chromicised catgut, which passes through 
tlie entire thickness of the Avails, the posterior part being sutured 
first. When this has been .satisfactorily comjdeted, the serous 
and muscular coats of the stomach and duodenum are fixed 
together either by a .series of Lerabert’s silk sutures, introduced 
at intervals of one-sixth or one-eighth of an inch, or by a 
continuous suture Avith several interruptions. The anastomosis 
being completed, the area of operation is again sponged or 
irrigated with an antiseptic solution, the sponges or pads which 
have been used for protecting the peritoneum and adjacent 
abdominal viscera removed, and the intestinal clamps taken oft. 

A roll of gauze is passed down to the area of operation, and 
one end brought out through an angle of the parietal wound. 

(e) Closure of pa,vietal loound. — The main portion of the 
incision is closed by the insertion of three tiers of sutures, 
whilst the upper portion is left open for the exit of the gauze 
Avhich has been introduced for drainage purposes. 

Pyloroplasty. — This operation has been recommended by 
Heineke and Mikulicz as superior to digital dilatation, in cases 
of fibrous stricture of the pylorus or the upper part of the 
duodenum, and appears to be productive of better and more 
lasting results. 

Operation. — The abdomen is opened by an incision a short 
distance to one side of the middle line, as in the jireceding 
operation, and tlie pjdorus and the constricted portion of the 
duodenum brought into the i>arietal wound. The exposed 
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portion of tire alimentary canal being protected by aseptic flat 
sponges, an incision is made on tbe anterior aspect of the 
constricted gut in its long axis, according to the method shown 
in Fig. 80. This incision may be of the shape shown in the 
diagram or in the form of a semicircle, whichever is likely to 
give the best result. The margins of this incision are then 
a 2 >proximated as in Fig. 81, and fixed by the insertion of 
sutures. Two tiers of sutures are inserted, the first uniting 
the mucous membrane, the second the muscular coat and the 
peritoneum. When the operation is comjfieted the margins of 



Fig. so. — ^P yloroplasty. Stomach and duodenum with 
line of incision in gut wall. 

the incision are at right angles to the long axis of the affected 
part of the intestine. 

The jiylonis and duodenum are returned into the peritoneal 
cavity, and the external wound closed in the usual manner. 

Pylorectomy, or removal of the pyloric portion of the 
stomach. — ^In this operation the pyloric extremity of the stomach 
(pyloric canal), together with the adjacent jiarts of the duodenum 
and stomach, are removed througli an abdominal incision, and then 
the ojiening in the stomach is partially closed, and that part which 
IS left ojien is united to the open extremity of the duodenum. 

Indications . — Removal of tlie 2 i 5 dorus is indicated in those 
cases of malignant disease of the ^lylorus in which the 
pathological jiroccss is strictlj’' localised to this part of the 
alimentary canal, and when secondary cancerous deposits are 
Ihnitecl to the Ij’mjihatic glands in the immediate neighbourhood 
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of the pylorus. Tlie operation sliould only be attempted in 
patients wbo are good subjects for surgical interference. 

Frehminary prepamtions . — Tbe day before tbe operation 
the stomach should be washed out with a dilute antiseptic 
solution, and during the preceding few days easilj’' digestible food, 
which has previously been sterilised, should be given. The teeth 
should be attended to if requisite, and the mouth kept as clean 
as possible b}^, the frequent use of a tooth brush and an 
antisej)tic mouth wash. The day jn'evious an aperient should 
be administered, so as to empty the intestines as far as possible. 
Immediately before the patient comes into the operation 
room the stomach should be again washed out. 



Fig. 81. — Pyloroplasty. Appearance of incision when 
sutures have been inserted and tied. 

Special instruments . — Large intestinal clamps. 

Fosition . — The patient is placed in the dorsal position, and 
near the right edge of the table. The operator stands on the 
right side, and the assistant directly opposite to him. 

Operation. — The operation of pjdorectomy may be divided 
into the following stages _ 

(o) Farietal incision . — An incision 3 to 4 inches in length is 
made either in the linea alba or through the rectus abdominis 
1 inch to the right of the middle line, usually the former, and 
situated over the most prominent part of the tumour. The 
various strata of the abdominal wall are divided in the usual 
manner until the peritoneal cavity has been opened. 
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(b) Localisation, separation, and delivery of tumour and 
adjacent piortion of alimentary canal . — The fingers of the right 
hand are introduced into the peritoneal cavity, and the position 
of the disease in the i:)jdorus defined. The adjacent coils of 
intestine and the great omentum are pushed out of the way and 
protected from injury by packing the region of the tumour with 
flat sponges. The pylorus is next brought out through the 
external wound. If its attachments to the great and lesser 
omenta will not allow this to be done, these structures are 
divided- for a sufficient distance along the greater and lesser 
curvatures of the stomach, and the cut edges tied with ligatures 
so as to arrest hmmorrhage. When the tumour has been 



Fig. 82. — Pylorectomy. Lines of incision in stomach ami duodenum. 

The dark portion represents the e.xtent of the growth. 

brought well forward into the external wound its relations are 
determined. If it is found to be localised, and there are no 
signs of secondaiy growths in the liver, or in the region of the 
head of the pancreas (or elsewhere), its complete removal may 
be decided on. 

The presence of enlarged lymphatic glands between the layers 
of the gastro-hepatic omentum adjacent to the diseased area do 
not contra-indicate operation, since these can be easily removed 
along Avith the diseased pylorus. 

(c) JRcmoval of pylorus and affected 2}ortions of stomach and 
duodenum . — Before commencing to remove the tumour, the 
contents of the adjacent portions of the stomach and duodenum 
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(if any are present) are pushed onwards, and then an intestinal 
clamp is applied to the stomach about 1| inches above the limits 
of the growth, and a second clamp to the duodenum an equal 
distance below it. These clamps jnevent the escape of intestinal 
contents into the field of operation, and help the surgeoJi to 
control hemorrhage without much difficult}^. 

When the clamps have been applied, the stomach and duo- 
denum are divided with strong scissors or a scalpel, and the 
tumour freed from any other connections which it may have. 
Care must be taken in making these sections that the common 
bile duct, the portal vein, and the hepatic artery are avoided. 




Fig. 88. — Pylorectomy. AflVeted portions of gut removed, and part of 
incision in stomach closed by sutures. 

They lie behind the iii'st portion of tlie duodenum, and then 
between the two laj^ers of the gastro-hepatic omentum. The 
tumour having been removed, the cavities of the exposed parts 
of the stomach and duodenum are carefully sponged so as to 
render them as aseptic as pos.sible, and then the clamps are 
slightly loosened by the assistant, in order to allow htemorrhage 
to take place from the divided vessels, and so facilitate the 
application of ligatures to them. 

(d) Partial closure of ivound in stomach and union of other 
part to cut end of duodenum. — A part of the diUded end of the 
stomach is united, according to the method shown in Fig. 83. 
The best method of doing this is by the insertion of a con- 
tinuous suture of chromicised catgut through the entire thick- 
ness of the margins of the wound, the mucous membrane being 
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inverted; and when this has been, done a series of Lembert’s 
sutures arc inserted, as in Fig. S3. Tlie next stage is the union 
of the remainder of the wound in the stomach to the open 
e.xtremity of the duodenum, and hence the re-establishment of 
tlie continuity of the alimentary canal. This can be done either 
by means of (1) sutures alone, by (2) sutiu-es aided by a 
mechanical appliance, such as Murphy's “ button,” a bone tube, 
or a bone bobbin, or by (3) the establishment of a lateral 
anastomosis. Union by sutures is the best method. 

(1) Sutures only. — 'i’he mucous membrane and the muscular 
and serous coats of the stomach are united to the corresponding 
portions . of the duodenum by a continuous suture with several 



Fig, 84. — Pylorectomy. Stomach and duodenum united by .sutures. 

interruptions of chromicised catgut. This stitching is commenced 
posteriorly, and continued forwards until the entire circumference 
of the bowel has been sewn up. As the suture is inserted a few 
knots or interruptions should be made, each knot being towards 
the lumen of the gut. Next, the line of suture is well sponged 
so as to remove all traces of blood or stomach contents, and then 
the lino of approximation is further united by the insertion of a 
circle of Lembert’s sutures, which transfix the serous, muscular, 
and submucoirs coats only. When these have been tied and the 
ends cut .short the union is completed. If there is any doubt 
as regards the securiU of the sutures, it has been recommended 
that a graft of omentum should be fastened to the suspected 
portion. 

(2) SHtu7'cs aided by a mechanical appliance . — When the 
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portion of stomacli wEich is not required for suture to the 
duodenum has been closed, the remaining j^ortion nmj^ he united 
to the open end of the duodenum by the insertion of a Murphy’s 
“ anastomosis button,” or a bone tube or bobbin, into the lumen 
of the^ alimentary canal at the point of junction, and then the 
operation is completed by the insertion of a circle of Lemhert’s 
sutures. The advantages of this method over that of simple 
suture are — the greater ease with v'hich the suturing is accom- 
plished, the shorter time which is necessary for the operation, 
and the less chance there is of incomplete apposition of the 
divided surfaces, and hence leakage of the contents of tie 
stomach afterwards. The disadvantage is the liability of the 



button or bobbin to give rise to obstruction at a later 2 )eriod, 
owing to impaction. Probably a decalcified bone tube or bobbin 
is safer than a Miu'phj'^’s button. 

(3) Complete closure of cut ends and estahUshment of lateral 
gastro-intestinal anastomosis. — This operation may also be 
finished by completely closing the openings in both the stomach 
and duodenum, and then bringing a loop of jejunum into appo- 
sition nlth the anterior wall of the stomach, and performing a 
lateral anastomosis, as in the oiieration for gastro-enterostomy 
(see p. 81 et seq.). The advantages of this method are that those 
parts recently adjacent to the disease are not subject to the irrita- 
tion of the passage of food, and therefore the risk of recurrence 
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in tlie case of carcinoma is minimised ; also that, altliough 
an apparently severer operation, most patients improve more 
quickly, and the- period of convalescence is shorter, than in the 
previous operations. 

(e) Return of stomach and duodenum into abdomen^ and 
closihre of external wound . — After the ajiproximation of the 
divided portions of the alimentary canal has been completed, 
all the sutures are cut short, the region of operation and the 
adjacent part of the peritoneal cavity are well sponged with an 
aseptic solution so as to remove all blood and other material 
which may have escaped, and then the stomach and duodenum 
are returned within the abdomen. The external wound is finally 
closed by sutures in the usual manner. No drainage is necessary. 

After-treatment . — No food should be given by the mouth for 
the first twenty-four or thirty-six hours, the strength of the 
patient being maintained during this period by the administra- 
tion of nutrient enemata. Afterwards, feeding by the mouth is 
commenced, small quantities being given at first. Only fluid 
foods should be given, and these should be rendered sterile, if 
possible, before administration. 

Gastro-enterostomy. — The establishment of an artificial com- 
munication between the cavity of the stomach and that of the 
intestine is called “gastro-enterostomy”; if the duodenum is 
the part of the intestine to which the stomach is attached, the 
operation is known as “ gastro-duodenostomy ” ; if the jejunum, 
“ gastro-jejuuostomy ” ; and if the ileum, “gastro-ileostomy.” 
Gastro-duodenostomy and gastro-ileostomy, hov'ever, are now 
very rarel}^ practised, and by gastro-enterostomy is understood 
anastomosis between the stomach and the upper part of the 
jejunum. 

Indications . — The operation of gastro-enterostomy is indicated 
in the following clinical conditions, namely — 

(a) In those cases of malignant disease of the pylorus in 
which it is not advisable to attempt local removal of the gi’owth, 
and in which it is probable that life will be i)i'olonged by the 
establishment of an artificial communication between the stomach 
and the intestine. 

{h) Carcinoma of the bodj^ of the stomach which is causing 
contraction and obstruction, and in which there is sufficient 
room on the proximal side to allow of union between the jejunum 
and sound stomach wall. 

(c) In certain cases of severe fibrous stricture of the jjylorus 
or duodenum, which cannot be satisfactorily treated by “ pyloro- 
plasty.” 
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(d) Certain cases of cEronic nicer of the stomacE, especially 
those in -vs^Eich tEe ulcer is in tEe pyloric portion and Eas caused 
adEesion to the surrounding parts. 

(e) In some cases of cancer of the pyloric portion of the 
stomach when, although the local affection is capable of treatment 
by removal, the general condition of the patient will not allow 
so severe an operation to be carried out wdthout undue risk. 
Thus a gastro-enterostomy may be done, and some time later 
the cancerous growth may be removed. 

Position. — The patient is placed in the dorsal position, the 
surgeon stands on the right side of the patient and the assistant 
on the left. 

Varieties. — There are two chief varieties or methods of 
performing the operation of gastro-enterostomy — in one a loop 
of the jejunum is anastomosed ■with the anterior aspect of the 
stomach immediately above the greater curvature, and in the 
other the portion of jejunum just beyond the duodeno-jejunal 
flexure is joined to the posterior aspect of the stomach a Ettle 
above the greater curvature, after an opening has been made in 
the transverse meso-colon from its posterior or vertebral aspect. 
An extended experience of these operations has shown that the 
posterior operation, is the better, owing to the results which have 
followed. There is far less risk of persistent vomiting and the 
establishment of a “ vicious circle,” and pressure upon the trans- 
verse colon is avoided. 

When, however, the posterior wall of the stomach is the seat 
of disease, or there are extensive peritoneal adhesions in the lesser 
sac of the peritoneum, or the transverse meso-colon is very 
short, then the antenor should be recommended. It therefore 
follows, when gastro-enterostomy Eas been decided upon, that the 
posterior operation should always be performed, unless there am 
distinct contra-indications such as those mentioned above, in 
which case the anterior should be adopted. 

Both operations will now be described. 

Posterior Gastro-enterostomy. — Preliminary preimration of 
patient. — When the stomach is dilated it should be washed out 
twice daily with sterilised water or saline solution; but when 
there is no evidence of such compEcation one washing out the 
evening before the operation will be found to sufiice. The teeth 
and mouth should be attended to, and rendered as aseptic as 
possible, and no food given by the mouth for tAvelve hours 
previous to the performance of the operation. During the pre- 
ceding two or three days the patient should be fed on sterilised 
liquid foods. 



POSTEEIOE GASTRO-EFTEEOSTOINIY 


81 


Sxfccial instruments . — Intestinal clamiis, rubber tubing. 
Operation. — Tbe operation of gastro-enterostomy may be con- 
venientty performed in tbe following stages ; — 

{a) Parietal incision . — An incision from 3 to 4 inches in length 
is made 4 inch to the left of the linea alba, commencing a 
short distance below the ensiforin cartilage, and extending to the 
umbilicus. This. incision is extended until the peritoneal cavity 
has been opened. 

(6) Finding of stomach and required portion of intestine, and 
bringing them out into the external wound . — The portion of the 
intestine which is usually selected is the jejunum just beyond the 
termination of the duodenum. The great omentum and trans- 
verse colon are brought out of the wound and turned upwards and 
towards the right ; then a coil of small intestine, which lies upon 
the vertebral column and at the level of the lower pole of the left 



kidney, is taken and traced upwards ; if it is the jejunum, it 
will be found to have a short mesentery at its upper part, and to 
turn upon itself and become continuous with the duodenum. 
When this has been verified, the first portion of the jejunum is 
emptied of its contents by passing it between the fingers, and an 
intestinal clamp is applied in the manner shown in Fig. 87. A 
vertical opening about 2 inches long is next made in the transverse 
meso-colon from the posterior aspect, care being taken to avoid 
the blood vessels. The lesser sac of the peritoneum is thus 
opened and the posterior aspect of the stomach exposed. Pressure 
from above is now applied with the fingers above the transverse 
colon, and the stomach made to project through the opening in 
the transverse meso-colon. The lowest portion of the stomach 
immediately above the greater curvature, and as near the pyloric 
extremity as possible without exerting tension, is selected, and a 
stomach clamp applied as in Fig. 87. The portions of stomach 
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aud jejunum are now surrounded with flat gauze sponges, and 
tlie adjacent viscera protected in a similar manner ; the clamps 
holding the selected portions of stomach and jejunum being held 
parallel to one another and close together by an assistant as 
in Fig. 87. The formation of the anastomosis may now be 
performed. 

(c) Formation of anastomosis betioeen stomacli and intestine . — 
The stomach and intestine may be united in a variety of ways. 



Fig. 87. — Gastro-euterostomy. Posterior operation (Von Hacker’s 
niethoil). Applic.ation of clamps to loop of jejunum, and a 
portion of posterior p.art of stomach. 

a. Transverse colon. il. Jejunum. 

b. Aperture in nieso-colon. c. Duodenum. 

c. stomach. 


These methods, however, may be divided into two classes — union 
by suture, and union by sutures aided by a mechanical appliance, 
such as a Murphy’s button or a bone “ tube ” or “ bobbin.” If 
the “ suture ” method is well performed it certainly, in my 
opinion, is the better. Of the mechanical appliances for this 
operation an anastomosis “ button ’’ or a “ bone bobbin ” are the 
most suitable. 

Union hy sutures . — The loop of jejunum being applied to the 
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stomacli Avitli a strip of gauze beliincl and between them, any 
small branches of the gastro-epiploic arteries which can be seen 
passing across the exposed portion of stomach are ligatured, in 
order to avoid hmraorrhage when the opening is made into the 
viscus. The serous surfaces of the stomach and jejunum are 
fixed in apposition for a distance of 2|- inches b}’- the insertion 
of a continuous suture of No. 1 silk, or celloidin thread, with 
about two interruptions, the needle being then laid aside but 



Fig. 88. — Gastro-eiiterostoiuy. Posterior oper.itiou. Portions of 

stomach and jejunum in apposition, showing incisions in both, 
and method of inserting suture joining the cut margins. 

n. Catgut suture joining margins I h. Stomach, 

of incisions. | c. Jejunum. 

left threaded. About \ inch in front of this line of suture 
the stomach and jejunum are incised for 2 inches, the lumen 
of each viscus being opened for the entire length of the in- 
cision. The margins of these incisions are then united all the 
way round, after any protuberant mucous membrane of stomach 
or jejunum has been cut away, by the insertion of a continuous 
suture of chromicised catgut, with several points of' interruiition 
(Fig. 88). This suture pierces all the layers of the walls of the 
stomach and jejunum, and when introduced fixes in close apposi- 
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three sutvwes, so us to fix the stomacli and jejuuvrm together 
just beyond the lower part of the circular serous suture, in order 
to prevent retraction of the jejunal loop upwards. The stomach 
and jejunum thus fixed together are returned into the abdominal 
cavity, care being taken to place the jejunum on the right side 
of the spinal column. The great omentum and transverse colon 
are then pushed downwards into their normal position in front 
of the small intestines. 

Union hy sutnres aided by ^‘mechanical a 2 } 2 ^liances.‘’ — The 
methods of using a ilurphy’s anastomosis “button,” or a bone 
“tube” or “bobbin," are described in connection with the 
operation of removal of portions of the small intestine. 

(d) Closure of external wound. — When the anastomosis has 
been completed, the viscera returned into the abdomen, all 
protecting sponges removed, and the contaminated part of the 
peritoneum (if anj^) well sponged, the margins of the parietal 
incision are united in the ordinary manner by the insertion of 
three tiers of sutures. 

Anterior Gastro-enter ostomy. — ^The position of the patient, 
operator, and assistants are the same as in the previous operation. 

Operation. — The abdomen is opened as in posterior gastro- 
enterostomy, and the position of the stomach defined. Tlie great 
omentum and transverse colon are pulled upwards and towards 
the right, and the duodeno-jejunal flexure exposed on the left 
side of the vertebral column, and immediately above the lower 
pole of the left kidney. The first loop of the jejunum beyond 
the flexure is brought into the wound, together with the antezior 
portion of the stomach where it is proizosed to fix the anastomosis. 
This should be in the lower or most dependent part of the 
stomach immediately above the greater curvature, and as near 
the pylorus as the conditions will allow 

The loop of intestine, which is usually 14 to IS inches long, is 
emptied of its contents by passing between tire fingers, and a 
rubber-covered clamp applied at each extremity. It is then fixed 
to the selected area of the stomach wall thus. The stomach, being 
held either with a clamp or the fingers of an assistant, a con- 
tinuous suture of No. 1 silk, or celloidin thread, is introduced so 
as to pierce the sero-muscular coats, and fix the serous surfaces 
in apposition for about 3 inches, and the needle still threaded laid 
aside. Next, the stomach and intestine are incised for 2 inches 
a short distance away from and opposite the line of approxima- 
tion, and their cavities opened. Any bleeding vessels are picked 
up and tied. A curved needle threaded with chromicised catgut 
No. 2 is thus taken, and a continuous suture introduced around 
6 
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the margins of the incision, piercing all the coats of the stomach 
and jejunum as in the previous operation (Fig. 90). "When this 
has been done, and the ends knotted and cut short, the needle 
threaded with silk is again taken, and the insertion of the sero- 
muscular suture continued in front of the newly established opening 
until the point of commencement is reached. " The two ends are 



Fig. 90. — Gastvo-enterostoray. Anterior operation. Selected portion 
of stomacli and jejunum in ai)po.sition, continuous suture uniting 
margins of anastomotic aperture being inserted. 

a. Stomach. I c. Jejunum. 

&. Transverse colon. 1 d. Jlcscntery o! jejunum. 

tied together and cut short (Fig. 91). If requisite, one or two 
points of sntui-e are introduced on the jiroximai side of the open- 
ing, so as to further fix the looji of jejunum to the anterior aspect 
of the stomach. This will help to prevent kinking of the jejunum 
and the establishment of a “ vicious ” circle. 

Some surgeons complete this operation by performing an 
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entero-anastomoois between the two limbs of tbe jejunal loop as 
shown in Fig. 91. The object of this is to pi event the establish- 
ment of a “vicious” circle. The clamps having been lemoved, 
the exposed viscera and peritoneum aie sponged dry, and all 
gauze pads removed. 

The stomach and jejunum are leturned into the abdominal 



Fig 91. — Gastro enterostomy. Anterior operation. 

Anastomosis completed. 

a Transverse colon. c Jejunum. 

6 Anastomosis between tw o looirs d Termination of duodenum 

of jejunum 

cavitj’’, care being taken to avoid any twisting, and then the 
parietal wound is closed by the insertion of three tiers of sutures. 

Treatment of perforated gastric ulcers — Ulcers of the 
stomach which lead to perforation of the walls may be either of 
the “acute perforating,” sub-acute, or the “chronic” variety. 
The perforation usually occuis suddenly, uithout any premonitory 
symptoms having been manifested. Immediately the diagnosis 
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has been made, that an ulcev of this kind lias perforated tlie 
stomacli wall, an operation for the relief of tlie condition ought 
to be carried out. 

Some surgeons have suggested that, in certain forms of gastric 
ulcer, an operation should be performed before perforation has 
occurred, in order to avoid the dangers of general peritonitis. 
Owing, however, to the fact that only a small percentage of 
gastric ulcers cause perforation, and to the severity of the opera- 
tion for the cure of a non-perforated ulcer, it does not seem 
advisable to adopt this method of treatment. 

The symptoms of shock, which in all cases supervene after 
the occurrence of perforation, must be combated by the 
administration of stimulants, such as strychnine given hypoder- 
mically, in order that the patient may not be too collapsed to 
withstand the further shock due to the operation. 

Position . — The patient is placed in the dorsal position on the 
operation table, the surgeon stands on the right side and his 
assistant on the left. 

Operation. — The operation may be divided into several stages, 
namely : — 

(a) External incision , — An incision is made h inch to the 
left of the linea alba, commencing immediately below the lower 
border of the ensiforra cartilage, and extends downwards 
towards the umbilicus for a distance of 3 or 4 inches. This in- 
cision is deepened until the peritoneal cavity has been opened, 
all hiEmorrhage from the parietal vessels being arrested. 

(b) Finding of stomach and oration . — The anterior surface 

of the stomach can usually be seen at the bottom of the wound. 

The adjacent coils of small intestine, if they in-otnide, arc 
held aside by packing ndth flat sponges. If a perfoi-ation has 
taken place, and the contents of the stomach have passed into 
the peritoneal cavity, it generally happens, when the peritoneum 
is incised, that gas with clear or turbid fluid and particles of 
food escape. 

The stomach having been found, search is made for the per- 
foration. This, in most instances, is situated either on some 
part of the anterior surface of the viscus or in the vicinity of 
the lesser curvature and nearer the pyloric than the cardiac 
end. Often a welling up of fluid will point to the position 
of the aperture. If it cannot be at once seen, the stomach 
is palpated with the fingei-, and in many cases a localised 
hardness, or the presence of some flakes of fibrinous lymph 
upon the surface of the stomach, possibly causing adhesions 
to the inferior aspect of the livei’, will indicate the region 
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of the ulcer which has caused perforation. In order to 
examine the lesser curvature, it is necessary for the liver to be 
lifted up by the assistant. As the liver is lifted up, adhesions 
between its inferior surface and the stomach may become 
manifest. The presence of adhesions of this kind usually indi- 
cates the seat of the perforation. If the perforation cannot be 
discovered on the anterior aspect, or in the region of the lesser 
curvature, it will be 'necessary to carefullj’’ break through the 
gastro-hepatic omentum on the left side of the iDortal vessels, 
and then examine the posterior aspect. A similar examination 
may be made by dividing the anterior two layers of the great 
omentum about inch below the greater curvature. This, in my 
opinion, is a better method. 

Occasionally, when the perforation is on the posterior aspect 
of the viscus, its position may be located by passing the finger 
through the foramen of Winslow into the cavity of the lesser 
sac, and then palpating the posterior part of the organ. 

When the perforation has been located by one of these 
methods it must, if possible, be closed. Before doing this the 
region of the perforation must be “ carefully sponged ” with 
an aseptic normal saline solution, so as to remove all stomach 
contents which may have escaped. If the aperture in the 
stomach wall is large a tube may be passed through it, and 
all food washed out from the interior of the stomach by 
irrigation. 

(c) Closure of ji^rforation . — ^The aperture is then closed by 
the insertion of a number of Lembert’s sutures, each suture 
taking up the submucous, muscular, and serous coats only. If 
possible, that portion of the stomach which is the seat of the 
perforation should be brought into the parietal wound during 
the insertion of the sutures. All the sutures should be intro- 
duced before any are tied. 

It is important to remember that the size of the perforation 
does not correspond with the size of the ulcer, and that, therefore, 
in order to avoid diseased tissue, the sutures must be placed at 
least ^ to f of an inch clear of the margin of the aperture. 

If the margins of the ulcer are indurated and irregular, it 
may be advisable to excise the hardened portion before intro- 
ducing the sutures. In this case the margins of the opening 
are united first by a continuous suture, and then a second tier 
of sutures is introduced as above. Care must be taken that 
each Lembert’s suture takes up some of the submucous coat. 

The sutures are now tied, their ends cut short, and the region 
of the perforation well sponged. The stomach is then dropped 
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back into the peritoneal cavity. Occasionally it viU be found 
impossible to close the apertm-e with sutures. In some of these 
cases it may be possible to close the opening by stitching over 
it a piece of the great omentum. When this cannot be done, 
the margins of the perforation must be sevn to the parietal 
incision, so as to make a gastric fistula ; or, failing this, a 
drainage tube must be passed down to the perforation, and the 
part of the peritoneal cavity around the tube packed with long 
skips of aseptic gauze, one extremity of each strip protruding 
from the external incision. 

(d) “ Treatment ” of peritoneal cavity . — ^^Wien the aperture in 
the stomach wall has been dealt with by one of the methods 
mentioned above, the flat gauze pads or sponges are removed 
from the peritoneum, and the cavity sponged with an aseptic 
solution, if there has been a general escape of stomach 
contents into the peritoneum. Care must be taken to remove 
all debris from the pelvis, and in order to do this it may be 
necessary either to enlarge the incision in the abdominal wall, or 
to make a second one a short distance above the symphysis 
pubis. If the stomach contents have only contaminated the 
region of the perforation, it is not necessary to sponge or irrigate 
the general peritoneum. 

When twelve or more hours have elapsed after perforation 
and before operation, and the general peritoneal cavity is infected, 
a second incision should be made in tlie hyi^ogastrium, and the 
entire peritoneal cavity irrigated with hot normal saline solu- 
tion (105°-110° F.), the irrigation being continued until the fluid 
returns quite clear. This having been done, the upper incision 
is closed by sutures in the usual manner, and a large drainage 
tube packed with gauze passed from the lower incision to the 
bottom of the pelvis and fixed in the lower angle of the wound, 
the remaining part being sutured. If a drainage tube is passed 
to the bottom of the pelvis . through the lower wound and the 
general peritoneal cavity has been irrigated, it is essential that 
the patient be placed in the semi-recumbent or almost sitting 
position for a few days after operation. This position favours 
the passage of all fluids to the drainage tube, and hence to tlie 
exterior. In some cases it is also an advantage to make an 
incision in the lumbar I’egion, especially the riglit, and establish 
lumbar drainage. 

(e) Establishment of drainage and closnre of external wound. 
— It is unnecessary, in many cases of perforation of a gastric 
ulcer, to drain the peritoneal cavity after the perforation has 
been closed. If, however, the general jieritoneal cavity has been 
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infected, it is treated as above mentioned by indgation and 
pelvic drainage ; but wben only a limited .area of tlie peritoneum 
has been contaminated, it is sufficient to pack this area with a 
broad strip of gauze, one end of which is brought out through a 
portion of the parietal wound left unsutured for the purpose, after 
carefully sponging the soiled parts ; otherwise the external wound 
is closed by the insertion of tiers of sutures in the usual manner. 

After-treatment . — The patient should not be fed by the mouth 
for several days after the closure of the perforation, but the 
strength should he maintained by the administration of nutrient 
enemata, >Sinall quantities of ice or warm water may, hoAvever, 
be given by the mouth. The state of general nutrition of a 
patient who is suffering from a perforated gastric ulcer is usually 
good ; hence, for the first few days, little food is required. 

Operations upon the Small Intestine 

Closure of perforating wounds. — Perforating wounds of the 
small intestine may be made — {a) By the surgeon, as in the 
removal of an impacted gallstone or a foreign body ; or for the 
relief of flatus, during an abdominal operation, when distended 
coils of gab hamper the proceedings or prevent the return of 
intestine into the abdomen'; or (d) as the result of an injury, 
such as stab with a knife, a fall upon sharp railings, a gunshot 
Avound, or a bayonet Avound. 

The AAmund may peneti’ate either the abdominal parietes or 
the thoracic Avail and the diaphragm. 

In order to locate the position of the perforation of the 
intestine, it is usually necessary to perform an abdominal 
section, either through the linea alba or by enFargement of the 
original wound. It occasionally happens that a coil of intestine 
is protruded through the aperture in the parietes, and the per- 
foration in it can be at once seen. 

It is nearly ahvays necessary in these cases, hoAvever, to 
examine the other coils of intestine, so as to be certain that a 
second perforation is not allowed to pass undetected. 

When the Avound has been discoA^ered the injured loop of 
intestine is brought through the parietal incision, and sur- 
rounded Avith warm aseptic .sponges or toAvels, and the region of 
perforation Avell washed, so as to remove all dirt or intestinal 
contents. Often the mucous membrane will be found to 
he protruded through the aperture in the intestinal wall. An 
attempt should be made in every case to unite the margins of 
the mucous membi’ane Avith a continuous fine suture of 
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cliromicised catgut. The perforation is again sponged clean, and 
the margins of the a 2 oerture in the muscular and serou.s coats 
apiu’oximated and fixed in ai^j^o-sition by a series of Lembert’s 
sutures of fine siUv, or ceUoidin thread, introduced about i 
or ^ inch ajmrt, or bj’’ a continuous suture of similar material with 
occasional interruptions. Care must be taken in the insertion 
of these sutures that one is placed beyond each extremity of 
the aperture in the intestinal wall. If other perforations 
are i)resent, they must be treated in a similar manner. 

When all have been closed, the area of perforation is 
“ sponged ” with an aseptic normal saline solution, the injured 
coil or coils returned into the peritoneal cavity, and the wound 
in the jjarietes closed in the ordinary manner. 

The after-treatment of these cases is similar to that mentioned 
in connection with “resection of the intestine” (p. 103). 

IWien the perforations are very large or numerous, it is 
usuallj’^ necessary to remove the injured coil or coils according 
to the method which is described later. 

. Removal of a portion of intestine. — Removal of a portion 
of the small intestine is generally called “ enterectomy,” of the 
large intestine “colectomy.” 

Indications. — Excision, resection, or removal of a jjortion of 
the intestines is indicated in the following conditions, namely : — 

(a.) Strictures . — Strictures of the intestine, either simjfie or 
malignant, especially the latter. Simjfie growths of the intes- 
tines rarely cause obstruction which necessitates resection of the 
afiected j^arfc, but occasionally such a procedure is called for. 
Malignant growths usually involve the large intestine, and 
when they are localised, and there are no -signs of secondary 
aft’ections elsewhere, resection is indicated. 

(6) Gangrene of intestine . — ^Gangrene of a jjortion of the 
intestine is usually due to some form of strangulated hernia; 
removal of the gangrenous iiortion is then necessary. The 
method of treatment, after the dead portion has been removed, 
depends upon the situation of the diseased tissue, and the 
general condition of the jiatient. If the strength of the patient 
is good, or if the gangrenous portion is situated high uj^ in the 
small intestine, anastomosis of the divided ends must be per- 
formed; whilst, if the condition of the j^atient is so serious 
that it is j^robable that a prolonged and severe ojieration will 
not be borne, the dead portioii is removed and the open 
extremities of the divided gut fixed in the abdominal wound. 
If the jjatient survive this stage, the anastomosis and restora- 
tion of the canal can be effected at a later period. 
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(c) InUissusceptioii. — Certain cases of intussusception in 
wliicli the invaginated portion cannot be reduced, or gangrene 
has taken place. 

{cl) Injuries. — Those forms of injury to the intestines -where 
extensive laceration of the -walls of the gut has taken place. 

(e) T'liberculosis. — t3omc forms of intestinal tuberculosis, 
-when the affection is localised to one portion of the alimentary 
tract, as in tuberculosis of the cjecum. 

(/) Adhesions. — Occasional cases of fibrous stricture follow- 
ing an injurj^, or due to extensive and tight adhesions. 

{g') Fistidce. — Intestinal fistulre -which are not curable by less 
severe measures. 

(7i) Thrombosis of mesenteric vessels. — Occasionally thrombosis 
of branches of the mesenteric arderies or veins, which is limited in 
extent and has caused gangrene of the gut, is amenable to treat- 
ment by excision. 

Varieties of operation. — A number of different methods of 
resection of a portion of the alimentary canal have been 
adopted by surgical operators. The most .important may be 
divided into t-wo distinct classes, namely : — 

(а) Methods in -aEich the approximation of the divided 
extremities is accomplished by means of some form of snPure. 
Two forms of this operation will be described — (1) Union by 
circular enterorrhaphy ; (2) union by Maunsell’s method. 

(б) Methods in Avhich the approximation is accomplished 
with the aid of a mechanical appliance, such as a Murphy's 
anastomosis button, a bone tube, or a bone bobbin. 

All these methods of union are available in what is called 
“ end-to-end ” anastomosis, but in some cases it is achdsable 
to establish a lateral anastomosis or union, a result which may 
also be accomplished by one of the above methods. 

Sp>ecial instruments. — Scalpel rvith a long narrow blade like a 
finger knife, intestinal clamps, Murphy’s “anastomosis button,” 
a bone tube, or a bone bobbin (Avhichever it is wished to use). 

Position. — The patient in nearly all cases is placed in the 
dorsal position, but the position of the operator depends upon 
the situation of the parietal incision. The chief assistant stands 
directly opposite the surgeon, and the second assistant on his 
left hand. 

Operation. — In all cases of resection of the intestine the 
actual operation may be dn'icled into five stages, which are 
the folloAving ; — (a) Parietal incision ; (6) finding the diseased 
portion of intestine, and bringing it out through the wound in 
the abdominal wall ; (c) removal of the affected piece ; (d) union 
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of the divided ends of the intestine : (e) closure of the external 
■wound. The first two and the last stages are similar in all 
forms of intestinal resection, but stages c and d differ in 
detail, according .to the individual procedure which is being 
adopted. The first two stages (a) and (i), will be first described, 
then the modifications which occur in stages c and d, and finally 
the method of closure of the external wound. 

Choice of method of operation . — Many sm-geons have in the 
past used a “ metallic button,” a “ bone bobbin,” or “ bone tube ” 
as an aid in performing intestinal anastomosis, but at the present 
time these mechanical aids are falling into disuse. Personally, I 
advise simple circular enterorrhaph}'^, as below described, as the 
best and most satisfactory form of operation, owing to the ease 
of performance and the good results which have been obtained. 
The use of a “ metallic button ” or a “ bone tube ” shortens the' 
time of operation, especiall}^ when the surgeon is not accustomed 
to the suture method, but one of these appliances is not alwa 3 ’’s 
at hand, and they have been known to cause acute intestinal 
obstruction o'wing to the lumen becoming blocked. 

(a) Parietal incision . — The situation of the incision in the . 
parietes depends upon the locality of the tumour or the part of 
the intestine which it is intended to remove. As far as pos- 
sible, it ought to be made ^ inch to one side or other of the 
linea alba, or directly over the tuinour. In the case of a 
strangulated hernia, it is not possible to decide whether the gut 
will require resection until it has been exposed through the 
usual hernial incision ; and when it is found to be gangrenous 
the incision is enlarged sufficiently to enable the coil of gut 
to be brought out of the wound, and to allow of its return 
after the resection has been performed. Usually an incision 
from 3 to 4 inches in length will be long enough to enable the 
surgeon to readily perform all the manipulative procedures 
which are requisite. 

{h) Finding diseased piortion of intestine, and hringing it 
out through the wound in the abdominal wall . — The fingers of 
the right hand are introduced into the peritoneal cavity, the 
margins of the parietal wound being held well apart by retractors, 
and the affected portion of gut is sought for; when found, 
it is brought out through the external wound and surrounded 
■with large flat sponges which have been ^vl'ung out of a warm 
antiseptic solution, or preferably normal saline. If there are any 
adhesions which hold down the affected coil or loop they arc 
either broken down with the fingers or they are tied in two 
places mth silk ligatures and divided. The intestine having 
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been delivered in this manner, the contents are forced onwards 
with the fingers until the lumen of the affected part is quite 
empty. Two intestinal clamps are taken and applied to the 
intestine, 2 to 3 inches above and below the lines Avhere it is 
intended to make the section. If these clamps are placed too 
near the lines of section they interfere •svith the insertion of the 
sutures, and with the application of measures which have for 
their object the asepticity of the area of operation. 

In cases of malignant disease it is necessary to examine 
the mesentery for enlarged lymphatic glands, which, if found, 
must be removed. 

(c) Removal of the affected piece . — The intestinal tube- is 
divided transversely to its long axis, and well beyond the 
diseased tissue. This can be done either wth strong scissors. 
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or by transfixing the mesentery close to the intestine with a 
long narrow-bladed scalpel, and cutting outwards. I^Tien this 
has been done the portion of mesentery which is attached to the 
separated piece of intestine is divided along the line of attach- 
ment of the gut (Fig. 92) Avhen possible ■, but if the adjacent 
portion of mesentery is diseased, gangrenous, or infiltrated with 
new growth, a wedge-shaped piece must be taken away, the line 
of section being made through sound tissues (Fig. 93). As this 
IS done hseinorrhage from many small blood vessels occurs, and 
is arrested by picking up each bleeding point AAUth a pair of 
pressure forceps. 

The advantage of the former method of division of the 
mesentery is that a better blood supply is left than when a 
wedge-shaped piece is removed. In Maunsell’s method of 
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operation a wedge-shaped piece must be removed. When 
all hmmorrhage has been arrested, and the cut ends of the 
intestine well washed with an aseptic normal saline solution, 
approximation and union can be performed. 



Fig. 93. — Enterectomy. Lines of incision in boivel and mesentery, 
wlien a V-sliaped piece is removed from the latter, 

(d) Union of the divided intestine — (1) By circular enteror- 
rhaiihnj . — The cut ends of the bowel being held near together by 
an assistant, a “ mattress ” suture of No. 1 chromicised catgut is 
introduced in the manner depicted in Fig. 94. The needle first 



Fig. 94. — Enterectoniy, Segment of intestine and mesentery liave been 
removed ; and “mattress” suture inserted but not tied. 

jnerces the mucous membrane and intestiual wall about inch from 
the cut mai’gin, passes through tlic triangular intermesenteric space 
(Fig. 94), and emerges through the peritoneum of the mesentery 
opposite the lower part of this triangular space. Next it is made 



RESECTION OE INTESTINE 


97 


to transfix tlie wall of tlie otlier segment of intestine in the 
opposite direction, commencing on the peritoneal aspect of the 
mesentery, and finall 3 'to return bj'piercing the rvalls of the intestine 
as before. This suture is now tied, care being taken to prevent 
infolding of the mucous membrane, and the ends cut short. A 
continuous suture of chromicised catgut, with several knots or 
interruptions, piercing all the coats of the bowel, is next 
inserted. A commencement is made, | inch on the proximal 
side of the mesentei'ic suture, bj' passing the needle through the 



Fig, 95. — Enterectomy. Showing method ot insiertion of continuous 
suture, uniting cut margins of two ends of intestine. 

walls of the intestine so as to leave the first knot on the outside, 
and one end of the suture long, as a guide. A second guide is 
next passed at an equal distance on the opposite side of the 
mesenteric mai’gin ancl the two given to an assistant, who holds 
them taut, whilst the continuous suture is inserted. IVhen the 
second guide is reached the continuous suture is tied, and the 
guiding sutm-e taken out, a further guide being put in half-way 
between the one removed and the long end of the continuous 
suture, or on the free margin of the intestine (Eig. 95) opifosite 
the mesenteric attachment. The needle armed with the con- 
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tinuous suture is Jigain taken, and the insertion continued until 
the end which was left long is reached, a knot or interruption 
being introduced at the position of the third guiding suture after 
it has been removed. The two ends of the continuous suture are 
tied and cut short. This completes the first “ tier ” of suturing. 

A second tier of Lembert’s sutures of silk No. 0 is now in- 
serted. These commence at the mesenteric attachment and the free 



Fig. 96. — Enterectomy. The two ends of divided intestine have been 
united by a continuous suture ; .and the second tier of sutures 
are being inserted by Lemhert's method. 


convex border, and are placed about inch apart. Each suture 
pierces the serous and muscular coats and picks up a little of the 
submucous layer (Fig. 90). When aU these sutures have been 
introduced and tied, the margins of the V-shaped space in the 
mesentery are sutured together, or if it has been possible to 
preserve the mesentery, as in Fig, 92, it is folded in the form of 
a “ pleat ” and - united with a few points of interrupted suture 
Tig. 103). If there is any doubt as to the security of the stitches 
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in the part of the intestine near the mesentery, it may be advisable 
to stitch the mesentery over this portion, in order to give a little 
extra security. In most cases, hoAvever, this is not requisite. 
The line of approximation of the two ends of intestine is now 
carefully washed, together with any soiled portion of the peri- 
toneum, the clamps are removed, and the gut returned into the 
peritoneal cavity. 

(2) By Maunsell’s method. — The portion of the intestine 
which it is wished to remove, together with a V-shaped piece 
of the mesentery, is detached, according to the method shown 
in Fig. 93. This having been done, two sutures, one at the 
mesenteric attachment and the other at the convex border, are 
inserted as in Fig. 97, and the ends left long. Next, an incision 



Fig. 97. — Enterectoniy (Maunsell's operation). Method of insertion 
of two long sutures, after the segment of gut has been removed 
and before invagination. Tlie maimer of insertion of sutures into 
the mesentery is also shown. 

is made in the long axis of the bowel on the convexity, as in 
Fig. 97. The length of this incision varies with the calibre of 
the gut which is being operated upon, but in every case the 
extremity of the incision nearest to the divided end of the 
intestine is 1 in. beyond it. This incision should be made in 
that portion of the bowel which has the larger calibre. A pair 
of pressure forceps is passed through this longitudinal incision, 
and the two long threads, a and are pulled through, as in 
Fig. 97, and the smaller segment of the gut thus invaginated 
within the larger. 

Next, the margins of the two divided ends of intestine are 
fixed in apjiosition by the insertion of a number of simple 
interrupted sutures, each one transfixing all the coats of the 
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bowel. Maunsell advises tliat a long straight needle should he 
passed through both walls of the bowel at the same time, and 
the thread hooked uj? from the interior of the gut, and cut 



Fig. 9S . — Euteroctomy (M.-iutiseir.s operation). Third stage, siiowhig 
tlie bowel iuvagiiiated and ready for suturing. 

across. It is better, however, to i)ass each suture separately, 
and to perforate the walls of the gut from the serous to the 
mucous surface. When all these sutures have been inserted, 


(T 



Fig. 99.— Enterectomy (Maunsell’s operation). Operation according 
to Jlaunsell’s method completed, 
n. Line along which series of Lembert’s sutures should be inserted. 


tied, and the ends cut short, the area of operation is well 
washed, so as to render it aseptic, and then the sutured portion 
of intestine retracted, as in Eig. 99. The longitudinal cut is 
again cleansed and closed by the insertion of five or six 
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Lembert’s sutures. The margins of the incision in tlie mesentery 
are next united by sutures, and the approximation and union 
is completed. This is IMaunsell’s own operation; but in my 
ojDinion it is safer and better to unite the line of union a, in 

Fig. 99, by a circle of fine silk 
sutures, introduced after Lembert’s 
method. 

The coil of intestine and the 
exposed peritoneum having been 
cleansed from all blood and 
intestinal contents, the bowel is 
returned into the abdomen. 

(3) By the aid of Murphy's “ an- 
astomosis button .” — The diseased 
portion of intestine having been 
removed, according to the method 




Fig. 101. — Murpliy’s anastomosis 
“ button.” 

shown in Fig. 93, all bleeding from 
the mesenteric border is arrested. 
Next, the exposed lumen of the 
gut and the margins of the divided 
ends are thoroughly washed with 
an antiseptic solution. A “purse- 
string” suture is inserted around 
Fig. 100.— Euterectomy (Mur- margin of each divided end, 

inserting “ purse-string ” .suture manner illustrated in Fig. 

into divided extremity of gut. 100. Next, the two halves of the 

(t. jrescuteric border of bowel, aiiastomosis button are taken, and 

l). Free border of bowel. i i -^1 • i 

c. Mesentery. eacu grasped witn a pair ot pressure 

forceps. The female half of the 
“ button ” is placed in the lower half of the gut (if this is 
known), the “purse-string” suture is tied, and the ends cut 
short. The male half is then placed in the upper segment 
of the gut, and the suture tied in a similar manner. The 
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pressure forceps are now removed, and tire two ends of the 
gut pressed together so as to cause locking of the “button.” 
Fig. 102 shows both halves of the “button” inserted, and the 
“purse-string” sutures cut sliort before the ends are ap- 



Fig. 102. — ^Enterectomy (Murphy’s operation). Segment of gut removed, 
and two halves of “button ” inserted and ready for approximation. 


proximated, and Fig. 103 their appearance when the union has 
been completed. 

Next, the mesentery is folded in the form of a “pleat,” and 
fixed by the insertion of a few points of interrupted suture. 




Fig. 103. — Enterectomy 
(Murphy’s operation). 
Appearance of intestine 
when the operation is 
completed. The mesen- 
tery opposite the resected 
portion is folded upon 
itself, and fixed by a few 
points of suture. 

of these “ buttons ” is 


Murphy does not advise any further 
suturing, but in my opinion it is advis- 
able to fix the margin of the approxim- 
ated serous surfaces by the insertion 
of a circle of fine silk sutures after 
Lembert’s method. The pressure of the 
“ button ” upon the included margins of 
the intestine causes pressure gangi-ene or 
sloughing, which sets free the button 
itself and allows it to pass along the 
alimentary canal, and be passed per 
anum. The insertion of a row of 
Lembert’s sutures gives additional sup- 
port, and helps to prevent giving way 
of the line of union in the early stages. 
Each of these sutures should pierce only 
the serous, muscular, and submucous 
coats. One of the objections to the use 
their small lumen. If they are used in 


cases of strangulated hernia, a condition which does not allow 
the intestine to be emptied by purgatives before operation, there 
is always a possibility of any large piece of indigestible food be- 
coming impacted there and causing a fresh attack of obstruction. 
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(4) By the aid of a bone tube or a bobbin. — Tlie methods of 
operation in these cases are very similar, but decalcified bone 
possesses the advantage of becoming readily absorbed under the 
influence of the intestinal secretions. Figs. 104 and 105 are 
illustrations of these contrivances. 

When the two divided ends of the intestine have been freed 
from all contamination with blood and intestinal contents, a 
continuous suture, which jnerces the entire wall of the gut, or a 
circular ligatui'e, which surrounds it, is inserted and tied, by 
which means the divided ends are fixed in close approximation. 
Next, the serous surfaces of the two portions of intestine in the 
region of section are united by the insertion of a circle of 
Lembert’s silk sutures. The treatment of the mesentery is similar 
to that mentioned in the previous ojjeration. 

(e) Closure of the external wound. — When the loop of intestine 
has been returned into the abdominal cavity, care being taken that 



Fig. 104. — Decalcified bone 
tube.— Bailey. 


Fig. 105. — Decalcified bone 
bobbin.— Robson. 


the bowel is not twisted upon itself, the external incision is 
closed. This is carried out in the ordinary manner, by the inser- 
tion of three tiers of interrupted sutures. Drainage is not 
usually required. 

After-treatment.~li\ie after-treatment of a patient from whom 
a portion of the alimentary canal has been removed has for its 
object the maintenance and improvement of the patient’s general 
condition, combined with rest to the alimentary canal. It is 
advisable to give small quantities of opium by the mouth every 
few hours, and to see that the food is liquid, easily digestible, 
and peptonised if possible. If these points are attended to, feiv 
complications will arise. 

For the first two or three days it may be advisable to 
administer nutrient eneniata on account of vomiting. 

Lateral intestinal anastomosis, — In this operation two loops 
of intestine are fixed in apposition in such a manner that the 
convexities of the coils are close together. 
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Usually lateral anastomosis is established by means of sutures, 
but an anastomosis button may be used, as in the method 
described in resection of the intestine (p. 101). The suture 
method, howeYer, is undoubtedly the best. 

Indications . — This procedure is adopted chiefly for the relief 
of those cases of stenosis of the gut unsuitable for direct treat- 
ment by removal of the cau.se of strictm’e or obstruction. 

Operation. — The abdomen having been opened by a median 
or other incision, the seat of obstruction in the alimentary canal 
is sought for. A coil of inte.stine is selected above and below 
the seat of obstruction, and a short distance from the diseased 
segment. Each loop is emjjtied of its contents, by passing it 
between the fingers. Intestinal clamps are applied to the upper 
and lower extremities of each loop, as in “ intestinal resection,” 
or an intestinal clamp with long blades applied in a manner 
similar to that in applying a clamp to the jejunum in gastro- 
enterostomy. The exposed intestines are well surrounded with 
warm sterilised towels, and the two loops held in close approxima- 
tion by the assistant who has charge of the intestinal clamps. 
A continuous suture of silk No. 1, or celloidin thread with a 
few interruptions, is introduced in the form of one side of an 
ellipse for an extent of about 3 inches, commencing on the 
adjacent parts of the loops of intestine, the extremity is knotted, 
and the needle laid aside still threaded. This line of suture 
fixes the two loops of intestine together. Next an incision 
2 inches long is made on the convexity of each loop of the bowel 
opposite the mesenteric attachment. This incision is situated 
about J inch distant from and lies parallel with the median 
portion of the previous line of suture. The interior of each 
loop of intestine is cleaned out by careful sponging. 

■The margins of the apertures are then sewn together by a 
continuous suture of No. 2 chromicised catgut, with several knots 
or interruptions, and the two ends finally tied together, this 
suture being passed through the entire thickness of the intestinal 
walls. The parts are next cai'efully sponged, the intestinal 
clamps removed, the needle threaded with silk taken up, and the 
insertion of the elliptical sero-muscular suture continued until the 
point of commencement has been reached, when the two ends 
are knotted together and cut short. 

The anastomosis being now completed, the protecting sponges 
are taken away and, after sponging the exposed peritoneal areas, 
the loops of intestine are returned into thehbdominal cavity, and 
the 2 )arietal wound closed by the insertion of three tiers of 
sutures in the usual manner. 
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Formation of an artificial anus, or creation of an intestinal 
fistula. — It only rarely happens that it is necessary to establish 
an artificial coimnunication between the lumen of the small 
intestine and the surface of the body. 

Indications. — (a) Acute intestinal obstruction of some part of 
the small intestine, which cannot otherwise be relieved. 

(h) Strangulated hernia, in which the herniated portion of gut 
has become gangrenous, and the condition of the patient will 
not allow of the performance of an intestinal anastomosis. 

Special instnments. — Trocar and cannula, or aspirator, 
and needles. 

Position . — The patient is placed in the dorsal position on the 
operation table, whilst the operator stands on whichever side 
is the more convenient, and the assistant stands opposite to 
him. 

Operation. — In cases of strangirlated hernia, the incision will 
necessarily be made in one of the hernial regions, and in other 
cases of intestinal obstruction it mil usually be made near the 
linea alba or the linea semilunaris, according to the supposed 
position of the obstruction. 

The loop of intestine which it is proposed to open is brought 
into the parietal wound, and is fixed to the margins of this by 
the insertion of a series of sutures, each suture passing through 
the serous, muscular, and submucous coats of the intestine, and 
then through the serous, fascial, and cutaneous strata of the 
abdominal wall. In practice it will usually be found advisable 
to open the intestine and allow the escape of the fluid or gas 
with which it is distended, before an attempt is made to attach 
it to the abdominal wall ; or, in the case of gangrene, it may be 
requisite to remove the dead portion before this is done. The 
exact method of inserting the sutures is described in connection 
with “Inguinal Colotomy” (p. 120). 

Perforated duodenal ulcer. — In the majority of instances the 
operation requisite for the treatment of a perforated duodenal 
ulcer is similar to the procedure which has been described in 
detail in connection with “ perforated gastric ulcer ” (p. 88 et sec/.). 
When a definite diagnosis of perfoi-ation of a duodenal ulcer has 
been made, the abdomen should be opened by an incision 3 to 
4 inches long above the umbilicus, and about 1 incli to the right 
of the middle line. When the aperture of perforation has been 
located — it is usually in the commencement of the first part, 
rarely in the second or third — it is closed by sutures, as in the 
case of a similar ulcer of the stomacli. It sliould be remembered 
that perforation may take place into the lesser peritoneal cavity. 
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in 'wliicli case an abscess will develop in tbis space, and may 
extend to the subphrenic region, forming a subphrenic abscess. 

Perforation of typhoid tdcer. — Perforation of a tj'phoid ulcer 
into the general peritoneal cavity gives rise either to septic 
peritonitis or to the development of a localised intra-peritoneal 
abscess. The former result is very much more frequent than 
the latter. During recent years many operations have been 
done for the closure of the perforation in the bowel wall, as 
well as the treatment of the resulting peritonitis. Personally, 
I have performed the operation nine times; three patients 
recovered and six died. A collection of the recent cases 
which have come under my observation shows that from 26 
per cent, to 40 per cent, of cases recover, the higher percentage 
being obtained when the operation has been carried out within 
twelve hours from the time of occurrence of perforation. 

Indications . — All cases in which perforation of a typhoid 
ulcer of the intestine has been diagnosed should be submitted 
to operation as soon as possible after the occurrence of the 
perforation. This operation has for its object, finding and 
closure of the perforation, and cleansing and drainage of the 
contaminated area of peritoneum. 

Position . — The patient is placed in the dorsal position, the 
lower limbs being slightly drawn upwards by flexion at the 
knee and hip. The operator stands on the right side and the 
chief assistant on the left. 

Operation. — The operation can be divided into four stages : — 

{a) Parietal incision and opening of peritoneal cavity. — A 
vertical incision, which commences at the lower margin of the 
umbilicus and extends downwards for 3 inches, or even more if 
the abdominal walls are thick, is made a little to the right of 
the middle line. The different strata of the abdominal wall are 
cut through in the usual manner, and the peritoneal cavity 
opened. 

(6) Finding and closure of peiforation in intestine. — IfTien 
the peritoneal cavity has been opened, the forefinger is passed 
inwards and the peritoneum on the right side of the incision 
carefully palpated, in order to detect if any adhe.sions between a 
coil of intestine and the abdominal wall are present. It occasion- 
ally happens that the intestine at the seat of perforation becomes 
adherent to the deep aspect of the anterior abdominal wall. If 
no adhesions are met with, the margins of the wound are 
strongly retracted, and the lower portion of the ileum is brought 
into the parietal wound and carefully examined, in order to 
locate the position of any perforation which may be present. If 
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the lower part of the ileum does not show any perforation, the 
cfficum, vermiform appendix, and adjacent portion of the ascend- 
ing colon are examined with the same object. Failing detection 
of an ulcer here, the iliac and pelvic portions of the colon are 
felt for in the left iliac fossa and pelvis, brought into the wound 
and examined. Practically all cases of perforation of ulcers of 
the intestine in typhoid fever have been found in the lower 
portion of the ileum, in the ileo-crecal region, or in the iliac 
colon. IVhen the perforation has been located it is closed by 
the insertion of a series of silk sutures by Lembert’s method. 
The line of sutures should be placed transversely to the long axis 
of the bowel. Care must be taken, in inserting the sutures, to 
2>lace them beyond the margin of the perforated ulcer, and at the 
same time not to i)erforate a second ulcer in the immediate neigh- 
bourhood. The position of other ulcers can be distinguished, 
as they are indicated by a discoloured area on the wall of 
the gut. If necessary, a second tier of sutures may be inserted, 
when there is any doubt as regards the complete closure of the 
perforation. When this has been satisfactorily accomplished, 
the portions of intestine immediately above and below the 
region of the perforation are carefully examined, in order to 
detect the existence of a possible second perforation. 

(c) Treatment of peritoneal cavity. — The region of the sutured 
intestiiie should be carefully sponged, first with an antiseptic 
solution and then with warm saline solution, and all contam- 
inated areas of peritoneum should be treated in a similar 
mannei’, special attention being given to the recto vesical pouch. 
When more than twelve hours have elapsed after perforation 
and before operation, and the general peritoneal cavity is 
contaminated with the contents of the intestine and the exuda- 
tion which has been so induced, irrigation of the abdomen rvith 
hot saline solution should be practised until the returning fluid 
conies out quite cleai’. If the patient is very collajised at the 
end of the operation, it is advisable to leave a quantity of hot 
saline solution in the peritoneal cavity. 

id) Partial closure of external wound and establishment of 
drainage. — When there has been only slight contamination of 
the peritoneal cavity, and consequently limited ^peritonitis, a 
gauze drain should be passed down to the region of the sutured 
intestine, and the remainder of the wound in the abdominal 
parietes closed. If, however, a considerable area of the peritoneum 
has been contaminated by intestinal contents, or there is extensive 
lieritonitis, a large rubber di-ainage tube, with a gauze packing in 
the interior, should be passed down to the bottom of the recto- 
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vesical poucli or tlie right iliac fossa, or both, Avhichever happens 
to offer the best drainage. The other parts of the abdominal 
wound are closed by sutures. 

In the after-treatment of those cases in which tlze peritoneal 
cavity has been irrigated on account of general peritonitis, and 
a large drainage tube passed to the bottom of the pehds, the 
patient should be propped up in the semi-sitting posture for a 
few days so as to facilitate the j^assage of any fluid to the 
drainage tubes by gravitation. 

Opeeations upon the Laege Intestine 

Removal of the vermiform appendix. — The vermiform 
appendix is attached to the postero-internal aspect of the 
caecum, a short distance, usually about inch, below the lower 
border of the ileo-cmcal valve. The length of the appendix varies 
considerably. It usually measures 3 or 4 inches, but in some cases 
it is not more than 2 inches long, whilst in others it may be even 
10 inches. The position of the free extremity also varies : usually 
it hangs over the pelvic brim in front of the commencement of 
the external iliac vessels, and then has a distinct mesentery 
formed by a double fold of peritoneum, in which is a small 
artery, the vermicular twig from the ileo-crecal branch of the 
superior mesenteric artery. The corresponding vein is a 
tributary of the portal vein. In other cases the appendix is 
located behind some part of the crecum and ascending colon, 
lying coiled up in the ileo-caecal or subcmcal pouches of peri- 
toneum, or it may be situated in the iliac fossa immediately above 
the middle part of the Poupart’s ligament of the right side. 

Indications for removal . — ^Removal of the vermiform appendix 
is indicated in the following circumstances, namely : — 

(a) Acute appendicitis. 

{b) Perforation of the ajjpendix. 

(c) Ulceration of the interior of the appendix, leading to a 
collection of pus within it, to localised destruction of its wall, 
and perforation. 

(d) Cases of relapsing appendicitis, in which each successive 
attack is -worse than the previous one, or in which serious in- 
convenience is caused. 

(e) Those pathological conditions which necessitate removal 
of the cmcum. 

Position . — The patient is placed in the dorsal posture, near 
the right edge of the table ; the surgeon stands on the right 
side, opposite the iliac region, and the assistant on the left, 
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Operation. — Removal of tbe appendix may be divided into 
three stages, namely : — 

(a) Parietal incision . — An imaginary line is drawn from the 
anterior superior iliac spine of the right side to the umbilicus, 
and a point a third of the distance from the iliac spine selected. 
When there is reason to believe that many adhesions exist, the 
selected point should be half-way between the anterior superior 
iliac spine and the umbilicus. An incision 3 inches in length is 
made at right angles to the imaginary line, and passing through 
the selected point. One-third of this incision is above the line, 
and two-thirds below it. Care must be taken, however, not to 
prolong the lower limit of the incision as far as the deep 
epigastric vessels. The skin and fasciis are divided, and the 
aponeurosis of the external oblique muscle exposed. Next, 
this muscle is divided parallel with the 
direction of its fibres for the entire 
length of its exposed portion. This 
division is commenced with the scalpel 
and completed with the fingers. The 
margins of the incision in the external 
oblique ai’e now held widely apart AAuth 
retractors, so as to fully expose the 
fibres of the internal oblique muscle. 

Those are separated and divided 
parallel with the direction of the fibres 
in a manner .similar to that adopted 
for the external oblique. The line of 
division of the internal oblique is 
almost at right angles to that in the 
external oblique. Next, the fibres of the transversalis abdominis 
are separated in a like fashion. They will be found to bo 
practically parallel to those of the internal oblique. The 
margins of the apertures thus made in the muscular strata are 
held widely apart with strong retractors, and then the fascia 
transversalis and parietal peritoneum are divided in the line of 
the skin incision. The abdonrinal cavity is thus opened. 

The advantage of opening the abdominal cavity in this 
manner is, that the patient is very much less liable to the 
developnront of a ventral hernia afterwards at the seat of 
the parietal incision, owing to the fact that little scar tissue is 
produced, very few muscular fibres are divided, and the incisions 
through the difterent planes of the abdominal wall are not 
oppo,sitc one another. 

(I)) Finding, separation, and removal of appendix . — The coils 



Fig. 106. — Eemoval of ap- 
pendix. Position of patient 
and line of parietal in- 
cision. 
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of tho small intestine and the lower margin of the great 
omentum are pushed over tow'ards the left, and kept there by 
packing with a large flat gauze sponge. If no adhesions are 
present the crecum is lifted upwards and towards the right, and 
then the appendix will be partially or entirely exposed. The 
apjjendix having been found in this way, its mesentery 
must be next defined. MTien this has been done the 
mesentery is transfixed at its base, close to the csecum, with 



Fig. 107. — Kemoval of appeiidi.v. Line of incision through serous 
and fibrous coats, and ligature of mesentery of appendix. 


a needle armed tvith a silk ligature (Fig. 107). This ligature is 
tied, and the line of attachment of the mesentery to the appendix 
divided with a pair of scissors. By this means the appendix is 
freed from its connections, except where it is attached to the 
ciecum. The apex of the appendix is seized with pressure 
forceps, and with the scalpel the serous and muscular (or 
fibrous) coats are divided in a circular manner, about ^ m. 
from the crecum, and a “cuff” or “flaps” of tissue strijiped 
back until the caecum is reached (Fig. 108). Care must be 
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taken not to divide the mucous membrane during this procedure. 
A fine silk ligature is then tied around the mucous membrane, 
just beyond its junction with the cjecum ; the tribe of mucous 
membrane immediately distal to the ligature is cut across with 
scissors, and the appendix removed. The ligature which 
surrounds the mucous membrane of the stump of the appendix 
is cut short, the exposed mucous membrane cauterised with 
liquid carbolic acid, and the stump itself inverted into the 



to ctecum. 

ciccum. The “ cuff ” of peritoneal and fibrous coats is pulled 
over the base of the inverted stump, and sewn up by the inser- 
tion of two or three points of Lembert’s suture (Fig. 109). 

If, owing to adhesions or inflammatory changes, it is not 
possible to dissect back a “cuff*” of serous and fibrous coats, a 
silk ligature is applied around the entire appendix at its junction 
with the cajcum, and the structure removed. Next, the mucous 
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membraue in tbe mkldlo of tlie stump is eitlior cauterised or 
■well washed with an antiseptic, and then the stump is inverted 
into the caecum and held in that position by bringing the 
adjacent portions of the serous and muscular coats of the 
caecum together, by means of two or three fine silk Lembert’s 
sutures. 

(c) Closure of the external incision . — The region of operation 
is well washed with an aseptic solution, especially where there 
has been any soiling of the peritoneum, the sponges are 
removed, and the external wound closed by the insertion of one 



Fig. 109. — Kemoval of appendix. Insertion of sutures 
over stump of appendix. 


or more tiers of sutures, according to the method described on 
pages 54, 55. 

When the affection of the appendix has resulted in the 
formation of a localised collection of pus, the overlying portion 
of the peritoneal cavity will often be obliterated by adhesions, 
and the external incision may be made through the most 
prominent part of the swelling, care being taken to avoid 
opening the general peritoneal cavity. 

Suppurative appendicitis. — Two essentially different con- 
ditions, as regards the character of the surgical procedures to 
be adopted, are met with in cases of suppurative appendicitis. 
The first class of case comprises those patients in whom an 
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attack of aiDpendicitis has given rise to a localised abscess, 
which is generally limited to the lower portion of the right iliac 
fossa, in the region of the vermiform appendix. This abscess may 
either he a localised suppurative peritonitis around a diseased 
appendix, in which the adjacent portion of the peritoneum is cut 
off from the abscess by the development of a number of fibrinous 
adhesions ; or it may be a collection of purulent matter behind 
the caecum, appendix, and parietal peritoneum, and in the 
fascial layers of the right iliac fossa in front of the ilio-psoas 
muscle. Clinically it is not often jjossible, before commencing 
an operation, to make an exact diagnosis as to whether an 
individual case belongs to one or other of these varieties. The 
second class of case includes those patients in whom a suppur- 
ative appendicitis has given rise to perforation of the wall of 
the vermiform ajipendix, extension of the purulent contents to 
the general peritoneal cavity, and establishment of general 
suppurative peritonitis. 

Indications for ox>eration. — ^V^henever the symptoms and 
physical signs in a patient, presumed to be suffering from 
appendicitis, point either to the development of a localised 
abscess, or to the occurrence of perforation of the vermiform 
appendix and establishment of general peritonitis in the region 
of the right iliac fossa and the pelvis, an operation should be 
carried out without delay. The object of this operation is to 
expose the abscess cavity, if present, evacuate its contents and 
establish free drainage, so as to avoid, as far as possible, extension 
of the suppurative process to other parts of the peritoneum or 
adjacent abdominal viscera. When the general peritoneum has 
been invaded, the region of the appendix and its associated 
abscess in the right iliac fossa must be exposed and dealt with, 
and then the parts of the peritoneum which have been invaded, 
freed from purulent matter and efficiently drained. In the 
latter class of case it is often necessary to make a second 
incision at or near the middle line, or in the right lumbar region, 
in order to satisfactorily evacuate all the purulent collection and 
thoroughly drain the contaminated areas. 

Operation. — The operation may be divided into several 
stages 

(a) External incision and division of abdominal ivall . — 
Before deciding upon the exact line of incision, the region of 
the right iliac fossa should be carefully palpated, in order to 
locate the position of the abscess, and also any point where it 
may he adherent to the deep asi^ect of the anterior abdominal 
wall. If adliesions, or anj'^ specially prominent fluctuating area. 
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can be made out in this manner, the incision should be made 
directty over them. In other cases, an incision 2^ to 3 inches 
long is made, parallel Vidth and about two-thirds of an inch above 
the outer half of Poupart’s ligament and the anterior j^ortion of 
the iliac crest. The different strata of the abdominal wall are 
successively divided in the line of the skin incision until the 
extra-peritoneal layer is exposed. This can usually be recognised, 
in suppurative cases, bj’’ its oedematous condition or the presence 
of flakes of flbrinous lymph. An ascending branch of the deep 
circumflex iliac artery will usually be cut, as it lies between the 

internal oblique and the transversalis. When cut, this vessel 

should be at once ligatured, as it bleeds freely, and so prevents 
a free view of the area of operation. 

(6) Opening and evacuation 

of the abscess cavity and its 

connections . — When the extra- 
peritoneal tissue has been laid 
bare the bottom of the wound 
is carefully examined with the 
forefinger, in order to detect the 
exact locality of the purulent 
collection. If it lies underneath 
the exposed area the parietal 
peritoneum should be carefully 
incised so as to avoid opening 
. the csecum, in those cases in 

which this viscus is attached to 



Fig. 110. — Position of incision in sup- 
purative appendicitis causing a 
localised abscess. 


the deep aspect of the anterior 
abdominal wall by fibrinous 
adhesions. The abscess cavity 


can often be opened by care- 
fully scratching away the fibrinous lymph, and sodden and 
oedematous peritoneum with a probe-pointed director. When 
the abscess cavity appears to be behind the peritoneum and 
in the fascial layers of the iliac fossa behind the ciscuni, . the 
parietal peritoneum should be separated by careful dissection 
from the fascia transversalis and iliac fascia, until the abscess 
can be opened without laying bare the general peritoneal cavity. 
The cavity having been opened by one of these methods, its 
contents are evacuated and its interior thoroughly exposed to 
view by well retracting the margins of the external wound. 
Its walls are sponged dry, and any local prolongations or con- 
nections opened up by the finger, and their contents evacuated. 
Care must be taken during these manipulations and investiga-- 
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tioiis, that adhesions whicii may be present, and shirtting off the 
abscess cavity from the general j)eritoneal cavity, are not broken 
down or separated. When no adhesions exist, the contents of 
the abdomen, such as coils of small intestine or portions of the 
great omentum, are carefully protected by flat sponges or 
cellular pads, soaked in an antiseptic solution. The majority 
of localised aj^ioendicular abscesses in the right iliac fossa have 
prolongations into the adjacent part of the pelvis ; and in those 
cases in which suiDpuration is not localised, the bottom of the 
recto-vesical pouch will almost always be found to contain a 
collection of purulent matter. Hence, in dealing with these 
cases, esjjecial attention must be dh-ected to the condition of 
affairs in the right side aud bottom of the pelvis. 

(c) Treatment of the vermiform api^endix . — When the vermi- 
form appendix is seen lying at the bottom of the abscess cavity, 
aud to be readily removable, this should always be done, pro- 
vided the removal can be carried out without opening ujj the 
general peritoneal cavity, and causing infection of the 
peritoneum. When it is firmly bound down to adjacent 
structures by adhesions, and it is thought that removal will 
involve opening up and infection of the general peritoneum, 
it is better not to attempt it, but to wait until a more favourable 
period. It is not possible, lioAvever, to lay down exact laws on 
this point, as each individual case requires to be judged on its 
merits. Whenever the abscess cavity communicates with the 
peritoneum, and is not shut off by adhesions, then in all these 
cases the vermiform appendix — the actual cause of infection of 
the peritoneum — must be sought for and removed. When 
found, the appendix is separated from its surroundings by 
breaking down or cutting tln-ough adhesions until its attach- 
ment to the caecum is exposed, the mesenterj'^ of the appendix 
being transfixed and ligatured if necessary. The actual 
separation of the appendix from the crecum is similar to that 
described on page 110. When the appendix is removed from the 
bottom of an abscess cavity, it is sufficient to separate it from 
its surroundings, encircle its base with a ligature of chromicised 
catgut, and cut away everything distal to the point of application 
of the ligature. 

(d) Treatment of the adjacent 2}entoneum . — In those cases in 
which the suppurative aflectioii of tlie vermiform appendix has 
given rise to a localised peritonitis within the right iliac fossa, 
and when this is cut off from the general peritoneal cavity by the 
establishment of adhesions, the cavity should be thoroughly 
drained by the insertion of one or two moderatel}’ large 
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rubber drainage tubes, in wMcb boles bave been cut in tbe parts 
Avbicb actually lie within tbe abscess cavity. When there are 
prolongations into tbe adjacent portion of tbe pelvis, or upwards 
into tbe upper part of tbe iliac fossa, rubber drainage tubes 
must be passed to tbe limits of tbe suppuration area. If 
there are no adhesions, and general peritonitis has been estab- 
lished, after evacuation of all purulent fluid, tbe infected areas 
should be sponged as far as possible with an antiseptic solution 
or irrigation with hot salt solution practised, and then rubber 
drainage tubes inserted, one into tbe iliac fossa and the region 
from which the vermiform appendix has been removed, and one 
to tbe bottom of tbe recto-vesical pouch. 

When the patient is much collapsed after an operation of this 
kind, and there is extensive infection of tbe peritoneum, it is 
advisable to sponge or locally irrigate tbe iliac fossa and pelvis 
with hot salt solution, and to leave a quantity of this fluid in 
the pelvic cavity. 

(e) Closure of external wound . — Only tbe extremities of the 
external wound should be closed by sutures, tbe remainder being 
left open for tbe exit of tbe drainage tubes and for insertion of 
any gauze packing which may happen to be requisite. It will 
occasionally be found necessary, in tbe latter class of cases, to 
make a second incision in tbe abdominal wall. This is generally 
made in tbe middle line and below the umbilicus. It allows the 
surgeon more readily and effectively to deal with suppurative 
affections within the pelvic cavity, and to establish better 
drainage from these areas. 

Excision of tbe csecum. — In excision of tbe cEecum it is also 
usually necessary to remove a portion of the lowest part of the 
ileum. Tbe vermiform appendix is attached to tbe cmcum, and 
hence is removed along with it. 

hidications. — (a) Certain cases of tuberculosis of the ctecum, 
when tbe disease is localised to this portion of the intestine. 

' (b) Primary malignant growths, Avhich have not extensively 
involved adjacent structures. 

Removal of the cmcum may also be necessary in cases of 
inveterate fecal fistula communicating with the interior of this 
part of the gut ; and in occasional cases of csecal hernia, when 
inseparable adhesions with tbe hernial sac have formed. 

Position. — The patient is placed in the dorsal posture, near 
tbe right side of the table. The operator stands on tbe right 
side, and tbe assistant on the left. 

Operation. — The operation of removal of tbe crecum may bo 
divided into stages. 
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(a.) Parietal incision. — An imaginary line is drawn from the 
anterior superior spine of the ileum to the umbilicus ; this is 
bisected, and an incision 3 to 4 inches long made at right angles 
to 'the imaginary line, one-half being above and the other half 
below the selected point. The incision is deepened until the 
peritoneal cavity has been opened. 

(l>) Finding, separation, and removal of ccecuni . — The coils of 
small intestine and the lower portion of the great omentum are 
pushed upwards out of the waj', and held there by packing the 
peritoneal cavity just above and internal to the right iliac fossa 
with flat sponges. This having been done, the caecum will be 
exposed as it lies in the right iliac fossa. The last 3 inches (or 
more, if necessary) of the ileum is exposed. An intestinal 
clamp is then placed on the ileum 3 inches above the ileo-cmcal 
valve. The contents of the portion of the ileum below the 
clamp are forced with the Angers into the ctecum, and a pair of 
pressure forceps placed on the ileum at 
its junction with the ca3cum. 

With a pair of scissors or a long- 
bladed scalpel the ileum is divided 
immediately above the pressure forceps, 
and then the peritoneum, which is 
reflected from the iliac fossa to the 
cJBCum, is divided by a series of snijjs 
with the scissors. As the cjecum is 
freed in this manner it is lifted up 
from the iliac fossa, and all bleeding 
vessels are seized with pressure forceps, ^ Lin”orpSurind“‘‘ 
and tied. When the ciecum and 

diseased portion of the ascending colon have been sufficiently 
separated (that is, when the limits of the disease have been 
passed), an intestinal clamji is placed on the ascending colon 
about 2 inches above the proposed line of section of the bowel. 
A second clamp or a pair of pressure forceps is then iflaced 
on the colon at the line of section, the intestinal contents 
being previousl}^ forced into the cajcum or onwards into 
the distal part of the colon. The ascending colon is now 
divided trausversel}^ immediately above the clamp nearest to the 
c;ecum, and the cajcum, together \vith the vermiform appendix 
and the adjacent parts of the ileum and ascending colon, re- 
moved. When all hemorrhage has been arrested by ligature, the 
field of operation is well sponged out, and especial care taken to 
disinfect the cavities of the ileum and colon beyond the clamps, 
(c) Union of the divided ends of ileum and colon. — The anas- 
8 
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tomosis of the ileum and colon is effected by one of the methods 
described in connection with “resection of small intestine,” — 
circular enterorrhaphy being the best. 

The same irrecautions must be observed as in dealing with the 
small intestine. Some surgeons have advised that the free end 
of the colon should be sewn up, and then the extremity of the 
ileum imj)lanted in the lateral aspect of the ascending colon a 
short distance above its divided end. This method does not 
apjjear to jDfesent any advantages over end-to-end anastomosis. 

When the union of the two portions of the intestine has been 
effected, all the sponges are removed from the peritoneal cavity, 
and the contaminated area well washed with an aseptic solution. 

(d) Closure of the external wound . — This is effected in the 
usual manner. 

Intussusception. — Indications . — An operation for the relief 
of this condition ought to be immediately carried out in all cases 
in which the diagnosis is apparent and efforts at digital reduction 
of the tumour have failed. The position of the intussuscepted 
portion can generally be made out by palpating the abdomen 
and feeling an elongated tumour in the line of the colon, by 
rectal examination, or by a bimanual examination rvith the 
finger in the rectum. 

Operation. — An incision 2^ inches long is made one-third above 
the umbilicus and two-thirds below it, and a little to the right 
of the middle line. The abdominal cavity being opened, the 
forefinger is first passed into the right iliac fossa and then along 
the course of the colon until the tumour caused by the intussus- 
ception is located. When the trrmour has been found it is 
brought into the abdominal wound. Combined gentle traction, 
and squeezing and manipulation of the distal portion of the 
swelling are then carried out, and the tumour reduced. Much 
assistance may often be obtained in reduction by taking the 
tumour between the two hands and exerting firm pressure upon 
it for a few minutes, so as to reduce the blood and serum in it. 
Attempts at reduction — slight traction on the entering piece, and 
manipulation and squeezing of the distal end — uull then, in 
nearly all cases, be successful. When the gut is gangrenous, 
resection of the dead portion and end-to-end anastomosis should 
be carried out, as described in page 93 et seq. 

When reduction has been successfully accomplished, the gut is 
returned into the abdomen and the parietal wound closed by 
tiers of sutures. 

Resection of the large intestine. — The methods which are 
adopted for the removal of portions of the large intestine are 
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similar to tliose wliicb have been already described in connection 
with the surgery of the small intestine. 

The cliief indications for removal of portions of the large ■ 
intestine are — localised malignant .growths, gangrene in con- 
nection with strangulated hernia, severe lacerations, and some 
forms of severe localised ulceration. 


Oolotomy — Inguinal colotomy. — Inguinal colot omy has for 
its object the creation of a fistulous communication between the 
lumen of the colon and the surface of the abdomen in the inguinal 
region. The operation is usually performed on the left side, the 
termination of the descending colon becoming the seat of the 
fistula ; but occasionallj' the artificial anus is made on the right 
side, and the ascending colon is opened. 

Indications . — Inguinal colotomy may be performed, either as 
a measure for the cure of a disease, or as a procedure for the 


prolongation of life, the prevention of 
impending death, or the amelioration 
of a patient’s condition. The operation 
is performed in recto -vesical fistula 
which cannot be closed by a local 
operation, in certain varieties of non- 
malignaut ulcerations of the rectum, 
and in congenital malformations in 
which the anus and rectum are absent. 
It is also often performed as a pre- 
liminary procedure to excision of 
the rectum by the sacral method. 
As a proceeding for the prolongation 
of life, it is most commonly performed 



Fig. 112. — Inguinal colotomy. 
Position of parietal incision. 


on patients suffering from cancer of the rectum when the growth 
cannot be locally removed. 


Position . — The patient is placed in the dorsal position near 
the left side of the operating table. The surgeon stands on the 
loft side of the I3atient, and the chief assistant opposite to him. 
Operation. — Inguinal colotomy may be divided into three 


stages, namely : — 


(a) Parietal incision . — An incision from 2 to 3 inches in length, 
according to the obesity of the patient and the thickness of the 


abdominal walls, is made in the follonfing manner. An imaginary 
line is taken from the left anterior superior iliac spine to the 
umbilicus, and a point is selected along this line one-third of the 
distance from the iliac spine. The incision is made to pass 
through this point at right angles to the imaginary line, one- 
half of this incision being above and the other half below the 
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line (Fig. 112). This incision is made to divide all the strata of 
the abdominal wall nntil the peritoneal cavity is opened. 

(6) Finding of the bowel and fixation to the abdominal wall . — 
The colon may at once protrude in the wound, but if not, the 
fingers are passed into the peritoneal cavity and the large intes- 
tine sought for. It will usually be found a little below and 
external to the incision. In abnormal conditions it may be 
found over the brim of the pelvis and towards the right side. 
The large intestine can be recognised by its sacculations, the 
thinness of its walls, the presence of appendices epiploicm upon its 
surface, and the arrangement of its longitudinal muscular coat 
in the form of three distinct bands, one of which is directly 
opposite the mesenteric attachment. In order to prevent pro- 
lapse, the iliac colon and the descending colon are dranm down 
from above until the upper segment is quite taut, the coil being 



Fig. 113. — Inguinal colotomy. Diagram- 
matic section tlirougli the descending 
colon, showing line of insertion of sutures. 
a. Mesentery, b. Ahdominal wall. c. Colon. 



Fig. 114. — Inguinal colot- 
oiny. Operation com- 
pleted, liut the gilt has 
not yet lieen opened. 


passed in again below. A loop of intestine is then selected as 
high up as possible, and into the convexity two guiding sutures 
are passed, li inch apart, and through the serous and muscular 
coats. These sutures are left as loops, one knot being placed on 
the upper and two on the lower, in order to enable the surgeon 
to recognise the exact position of the intestine when it is opened 
in the third stage of the oiieration. The loop of intestine is 
returned into the peritoneal cavity, and the parietal peritoneum 
fixed to the skin on each side of the incision by the insertion of 
two silk sutures on each side. The loop of intestine is again 
brought out into the wound, and fixed to the margins of tlic 
incision by seven or eight sutiu-es on each side, the terminal 
suture at each extremity going from one side to the other, and 
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picking up the intestine inch beyond the guiding sutures. The 
sutures are so inserted that two-thirds of the circumference of 
the bowel are distal to the lines of insertion and one-third 
between them (Fig. 113). Each suture is made to pass througli 
the skin, fascite, and peritoneum of the abdominal wall, and 
through the serous, muscular, and submucous coats of the 
intestine, care being taken not to perforate the mucous mem- 
brane. The sutures on the inferior and left side of the bowel 
are passed through the 250stero-external longitudinal band, 
and the upper ones just beyond the mesenteric attachment 
(Fig. 113). Thus a “spur” is formed by the intervening portion 
of gut, the object of M'hich is to direct the passage of the 
contents of the descending colon into the artificial anus. 

After all the sutures have been 
introduced, they are tied and the 
ends cut short. If the jjarietal 
wound has been made larger than 
the proti’uded loop of inte.stine, the 
portions to which the intestine is 
not attached are closed in the usual 
manner. 

(c) Openinc/ of the giht and malcing 
an artificial anus . — The intestine 
may be opened at the time of the 
operation : when opened at a sub- 
sequent date the administration of 
an anesthetic is not necessary. If 
the symptoms are not urgent it is 

advisable to leave it for three to five colotomy. 

, . , . , . iruss lor use uiter tins opera- 

days, an aseptic dressing, having a tion. 

layer of protective next to the bowel, 

being apiilied in the meantime. In opening the bowel the two 
guiding sutures are taken, one is given to an assistant to hold, and 
an opening is made into the interior of the gut bj' cutting between 
these sutures with a scalpel. The superfluous portions of the gut 
around the artificial anus are trimmed away vith scissors, and all 
bleeding points ligatured. The hamiorrhage may be considerable. 

Prolapse of the mucous membrane of the portion of the intes- 
tine immediately above the external aiierture very rarely follows 
this operation. In order to control the escape of fieces it is 
advisable to fit up the patient with a truss similar to the one 
figured in Fig. 115. 

Inguinal colotomy without sutures (Maydl and Eeclus’ 
operation). — The earl}^ stages of this ojieratiou arc exactly 
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similar to those of the operation above described. When the loop 
of descending colon has been brought into the parietal wound, 
and made taut above, a small aperture is made in the mesentery 
immediately behind the bowel and in the middle j^art of the 
loop, andthrou^rli this a^lassrod,. about 4- or 5 incbos in ]eDgth, is 
passed, and fixed to the abdominal wall by two pieces of strapping. , 
The rod is so placed that the loop of intestine lies in front of it, 
and it is fixed in a position at right angles to the long axis of 
the external wound. Dressings are applied in the usual manner, 

and at the end of 
a few days, ac- 
cording to the 
urgency of the 
case, the bowel 
is opened in a 
manner similar 
to that described 
above. The glass 
rod should be left in ])osition for a week, 
and then J'omoved. 

The advantage.^ which are claimed for 
thi.s 02 )eralion are the short time necessary 
for il.s ])crfoni)ance, tin; well marked “spur” 
obtained, and llie excellent results which 
liavo followed i(s a(loi)tion. In my opinion, 
hooover, iho ” method is the best. 

Inguinal colotomy with, immediate 
opening of the gut. — In some cases it is 
desirable to afford instant relief to the 
Fig. 116.— Glass tube intestinal obstruction, whilst the jiatient’s 
openeti^at will only warrant the smallest 

once.— Paul. * operation possible. For these it is con- 
venient to adopt the appliance known as 
“Paul’s tube,” which consists of a glass tube about f in. in 
diameter and 5 inches long, bent at right angles near the centre 
and having a double flange at each end. 

The gut having been found and fixed to the abdominal 
wall, as described above, a small incision is made in it, sur- 
rounded with a “ jnirse string ” suture, the tube inserted, and 
the suture drawn tight between the flanges ; a continuation of - 
rubber tubing i.^ attached to the distal end of the tube, and the 
wound partially closed and dressed. 

The end of the rubber tubing is maintained in connection 
with a suitable vessel under tlie side of the bed. 
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Lum'bar colotomy. — The term lumbar colotomy implies the creation of 
an artificial opening in either the ascending or descending colon, through 
an incision made in the right or left lumbar region. 

Indications . — -The indications for tbe performance of this operation are 
for the most part similar to those enumerated in connection with in- 
guinal colotomy, and by a few surgeons it is preferred to the latter. The 
inguinal variety of colotomy is, however, generally preferred, on account 
of the faet that the artificial anus is in a position where it can be more 



Fiq. 117. — Diagr.arainatic representation of a transverse section through the 
trunk at tlie level of the upper portion of the third lumbar vertebra, 
.showing relations of anatomical structures concerned in lumbar colotomy. 
(Seen from below. ) 


a. Obliiiuus cvternus. 

b. Obliquus interims. 

c. Transversalis abdoiniiiis. 

d. Colon. 

c. Quadratus lumboruni. 


/. batissimus dorsi. 
p. Psoas magnus. 

Vi. Ureter. 

I'. Abdominal aorta. 

1. Inferior vena cava. 


easily managed by the patient, fewer dilliculhes arc likely to be met wdth 
in the performance of the operation, and septic cellulitis is not so liable 
to be established in the region of the wound. The lumbar operation has 
the advantage that the opening in the intestine is placed further above 
the focus of the disease in cases of cancer of the reetiim, the condition 
for which the operation of colotomy is most frequently^ jrerformed. The 
anatomy of the parts concerned in the operation of lumbar colotomy^ is 
shown in Fig. 117. 

Position . — The patient is placed in a semiprone position, lying on the 
sound side. A hard round pillow or a sandbag is placed under the loin, 
so as to separate as far as possible the crest of the ilium from the lower 
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margin of the last rib. Tlie surgeon stands behind the patient opposite 
the loin, and the chief assistant opposite to him. 

Operation — The line of the colon is marked out on the surface of the 
body, by drawing a line vertically upwards from a point 4 inch behind the 
centre of the crest of the ilium to the lower border of the last rib. 

The operation may conveniently be divided into three stages, namely— 
(a) Parietal incision. — The central point of tlie line which marks out 
the colon between the iliac crest and the last rib is taken, and an incision 
from to 3 inches in length is made, which is parallel to the lower border 
of the last rib and passes through this point. A little more of the in- 
cision is made posterior to the vertical line than anterior (Fig. 118). The 
incision commences in front, and passes upwards and backwards. The 
skin and fascife are first divided, and then in succession the posterior 
fibres of the external oblique and the anterior fibres of the latissimus 
dorsi ; the posterior fibres of the internal oblique and transversalis, the 
lumbar fascia and external irortion of the quadratus lumborum, and 
lastly, the fascia transversalis. The loose connective tissue, containing 
a quantity of fat in its meshes, which covers that portion of the colon 

devoid of peritoneum, is 
now exposed. This is 
carefully broken down or 
teased away with the 
fingers or dissecting for- 
ceps, so as to expose the 
posterior aspect of the 
colon. 

(b) Findinrj of the colo^i, 
bringinrj it into the cx- 
Fig. 118. — Lumbar colotomy. Position of patient tcrnal wound, and fixation 
and line of incision in lumbar colotomy. The of it. — When the conneo- 
dotted lines represent the lower border of the tive tissue surrounding 
last rib, the iliac crest, and the outer border of the colon is being teased 
the erector spime muscles. away, care must be taken 

not to make a hole into 
the peritoneum. The colon can best be recognised by feeling for it, the 
tissues in the bottom of the wound being grasped between two 
fingers. The colon is more resistant, and feels thicker than either 
the peritoneum or a coil of small intestine. It is not often possible 
to distinguish the longitudinal arrangement of the fibres of its 
muscular coat. In many cases the colon at once bulges into the 
external wound when the fascia transversalis has been incised. If 
difficulty is met with in finding the colon its discovery may be facili- 
tated by the assistant exerting pressure from the front so as to lift 
the gut backwards, or b}' inflating the intestine with air through the 
anus. It occasionally happens that the colon has a complete mesentery 
(on the left more commonly than on the right), or it may have an ab- 
normal position within the abdomen. In these cases it will be impossible 
to find the gut without opening the peritoneal cavity ; and if this becomes 
necessary, it is better to close the lumbar incision and perform an inguinal 
colotomy, unless the colon can be readily felt at the bottom of the lum- 
bar incision and connected to the posterior abdominal wall by a mesentery, 
in which case the operation will be completed either by stripping off the 
peritoneum from the colon, or by opening the peritoneal cavity and bringing 
out the gut through the aperture thus made. When the intestine has 
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been exposed and brought into the Avound, an area about three-quarters of 
an inch square is laid bare, through Avhich the fistulous aperture can be 
made. If it is desired to open the bowel at once, two moderately strong 
silk sutures are taken and threaded Avith a needle at each end. One 
suture is passed into the cavity of the intestine at one angle of the ex- 
posed area, and out again at the other angle of the same side, and the 
second ligature is passed in a similar manner at the other side. These 
ligatures are given to an assistant to hold, Avhilst the surgeon makes an 
incision into the boAvel at right angles to its long axis, and in the middle 
of the area included Avithin the ligatures. A blunt hook is passed into 
the interior of the gut, and the loops of ligature are brought out. Those 
are cut in the middle, and then the margins of the opening can be held 
apart by two ligatures on each side. The free end of each ligature, to 
Avhich a needle is attached, is made to pass through the tissues bounding 
the external incision, and come out through the'kkin. Next, a suture is 
passed from one side of the incision to the other, a short distance beyond 
tlie sutures already introduced, and taking up the intestine just beyond the 
angle of the opening in it, but not passing into the interior of the gut, 
the muscular and submucous coats alone being seized. The sutures 
having been introduced in this manner, all are tied and the ends cut 
short. The margins of the incision in the boAvel are lifted AA'ell over the 
margin of skin of the parietal Avoimd as the ligatures are being tied. If 
any part of the external wound remains open, ft is cJosed in the usual 
manner. When there is no urgency as regards opening the boAvel, 
the peritoneal cavity should be opened, a loop of descending colon 
brought into the Avouiid, and fixed by suturing in a manner similar to 
that described in “Inguinal colotomy.” The other parts of the AA'ound 
are approximated by the insertion of silk sutures. Dressings are applied, 
and the final stage performed several days later. 

(c) Opening of the gut . — Tlie intestine is opened by making an incision 
with a scalpel through that portion of tissue Avhich lies betAveen the 
guiding sutures. After the incision has been made, it is sometimes 
possible to remove large masses of fajccs from the adjacent parts of the 
colon, a proceeding Avhich often gives great relief to the patient. No 
anesthetic is necessary for the opening of the intestine. It is advisable 
to fit up the patient Avith a bandage or truss Avhich avUI be of use in con- 
trolling the evacuation of feces. 


Operations upon the Rectum and Anus 

Hsemorrlioids. — Hacmon-lioids or piles frequently require 
.surgical treatment. The Amrieties of operation AA'liich may be 
adopted arc the folloAAung, namelj" — (a) Treatment by ligature, 
{b) treatment by exci.sion, (c) treatment by crushing. The 
method of treatment by ligature appears to be the most satis- 
factory, and moreover it is the easiest to carry out. The three 
operations Avill be described in order. 

(a) By ligature. 

S2)ecial instruments . — CloA'er’s crutch, scissor.s, volsellum or 
pile forceps, and large size drainage tube. 

Position . — The patient is placed in the lithotomy position, 
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Clover’s crutch being used, and the buttocks made to project 
slightly over the end of the operation table. The surgeon sits 
opposite the perineum, and the assistant stands on his right hand. 

For some of the slighter operations the right lateral and 
semiprone position may be found convenient, the surgeon stand- 
ing behind the patient. 

Operation. — As a preliminary to most operations upon the 
loAver part of the rectum, which are carried out from its interior, 
it is necessary to dilate the anus and cause temporary paralysis 
of the sphincters. This is done by introducing the index 
fingers or thumbs of both hands through the anal aperture, and 
exerting continuous and firm traction, until the sphincter is 
felt to relax or give way. When this occurs the pressure from 
within is diminished so as to avoid laceration and tearing of the 



Fig. 119.— Clover’s crutch, for maintaining a patient in lithotomy position, 

muscle. In order to thoroughly dilate the anus in this manner, 
it is usually necessary to exert traction for one to three minutes. 
When the anus has been sufficiently dilated the hremorrhoids 
prolapse and become evident. 

Application of the ligature . — The most jirominent pile at the 
posterior margin of the anus is seized with the volsellum forceps 
and drawn inwards towards the middle point of the enlarged 
anal aperture. This renders apparent the junction of the skin 
and the mucous membrane. The scissors are taken, and a cut 
is made at the base of the pile and along the muco-cutaneous 
junction ; and the limmorrhoidal mucous membrane, with the 
attached pile, dissected upwards for a short distance until a 
distinct pedicle to the pile has been made. It is only necessary 
as a rule to make a few snips with the scissors in order to 
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effect this. A strong silk ligature is then placed in the groove 
between the pile and the skin, the forceps and attached pile are 
pulled slightly outwards and downwards, and the ligature is 
tied in such a manner that all the blood vessels going to the 
pile are obstructed, and the [knot is so placed that it lies upon 
the mucous membrane of the I’ectum, Transfixion of the base 
of the pile and ligature by a “ Staffordshire ” knot is another 
method by which this object may be effected. Any other piles 
which may be present are treated in a similar manner, but it 
is not necessary even in severe cases to apply more than four 
ligatures. When all the ligatures have been tied, the distal 
portions of the piles are cut away, care being taken to leave a 
distinct button of tissue to prevent the ligature slipping. The 
ligatures are cut short, the area of operation washed with an 
aseptic solution, and an aseptic dressing applied and held in 
position by a perineal bandage. 

Care must be taken in this operation not to include any of 
the skin of the anal margin, otherwise much pain may be in- 
duced, or it is possible that a stricture of the anus may afterwards 
develop. 

(6) By excision ( Whitehead's alteration). 

Instruments . — These are similar to the instruments required 
for ligature, with the addition of dissecting forceps and suture 
needle with needle-holder. 

Position, as for ligature. 

Operation. — The mucous membrane of the rectum is divided 
■with scissors, at its junction with the skin, for the entire circum- 
ference of the anus, any irregularities of the skin being followed. 
By dissection, the lisemorrhoidal portion of the mucous mem- 
brane is separated from the submucous tissue which lies between 
it and the subjacent muscle, and then the ring of piles and 
mucous membrane is pulled down below the level of the anus. 
The mucous membrane is now divided just above the “ hnemor- 
rhoidal area,” and the diseased portion removed. The cut edge 
of the mucous membrane is united to the free margin of the 
skin by the insertion of a number of sutures. This is best done 
in stages : as a portion of the mucous membrane is divided, it 
is stitched to the free margin of the skin. 

All the ligatures are cut short and a dressing applied, as in 
the previous operation. 

(c) By crushing. 

Instnunents . — The instruments for this operation are the 
same as for ligature, with the addition of the special form of 
“ pile-crushing clamp ” preferred by the operator. 
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Position . — The position of the patient and operator are the 
same as for ligature. 

Operation. — The anal sphincter is dilated in the usual manner, 
so as to allow of free access to the piles. The most prominent 
pile is selected, and the aperture in the clamp placed over it. 
A pair of volsellum forceps is jmssed through this aperture, and 
the pile seized and drawn through the 
opening. Whilst it is held in this position, 
the clamp is quickly screwed up tightly 
and the contained pile crushed. The 
clamp is left on for two or three minutes, 
and the projecting portion of the pile 
removed with scissors or a cautery. The 
clamp is then unscrewed and removed, and 
if an}’’ bleeding points appear they are 
picked up wdth pressure forceps and tied. 
Any other piles which may be present are 
treated in a similar manner. When this 
has been done the region of the anus is 
freed from blood-clot, and a dressing 
applied. 

This operation does not appear to present 
any advantages over the “ligature”; it 
takes much longer to perform, and is, 
moreover, more likely to be followed by 
hsemorrhagc. 

Prolapse of the rectum. — Prolapse of 
the rectum, in those cases in which an 
operation is required, may be treated 
either by cauterisation of the prolapsed 
portions of mucous membrane, or by 
ligature and excision of several strips of 
mucous membrane, each .strip including 
an internal hremorrhoid when this con- 
dition is present. 

Fro. 120.— “Pile- 02Jeration by cautery 

crusliing” clamp. S 2 Kcialmstruvients. — Paquelin’sthcrmo- 

cautery and a large Sims’ duckbill speculum. 
Oy)e,ration . — The patient Imviug been placed in the lithotomy 
position, and the prolapsed mucous membrane reduced, a large 
duckhill speculum is passed into the rectum through the anal 
orifice, and the exposed mucous membrane sponged dry, A 
Paquelin’s thermo-cautery is taken, the point at a dull red heat, 
and a line is traced on the mucous membrane of the bowel in the 
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dircctiou of its long axis opposite to tlie speculum, commencing 
about 3 inches above the anal margin and terminating below at the 
muco-cutaneous junction. Four vertical lines of cauterisation 
arc made, one anteriorly, one posteriorly, and one on each lateral 
aspect, the speculum being twisted round as may be requisite. 
The cauterisation must not extend beyond the thickness of the 
mucous membrane. 

This operation is most applicable when the prolapse of the 
mucous membrane is not associated with piles. 

In children aiqdication of nitric acid has been recommended 
instead of cauterisation with the actual cautery, but in my 
opinion better results are obtained by the method above de- 
scribed. 

(6) Operation hy ligature and excision . — The patient having 
been placed in the lithotomy position, the prolapsed mucous 
membrane is reduced, and the anal aperture dilated with the 
fingers if necessary. The exposed mucous membrane is sponged 
clean, and the exact position of any internal piles which may be 
present determined. The most prominent pile is next picked up 
and raised with pressure forceps, and a V-shaped incision is made 
to enclose it, and extend upwards into the mucous membrane 
of the prolapse. The apex of the V is below and the base above. 
The V-shaped portion of mucous membrane is then dissected 
upwards from the underlying muscular wall, and a strong silk 
ligature applied to it at the base. The distal portion may then 
be cut awa 3 ^ Other piles are then taken and treated in a 
similar manner. Usually about three ligatures are sufficient. 
Strips of mucous membrane must be left between the ligatures, 
otherwise stenosis of the anal orifice is almost certain to result. 

Operation for “ fistula in ano ” (rectal fistula ). — Special 
instruments. — Clovei’’s crutch, probe-pointed director, and sharp- 
pointed curved bistour}^ 

Position . — The patient is placed in the lithotomj' position. 
Clover’s crutch having been applied, with the buttocks projecting 
just beyond the end of the operation table. The o])crator sits 
opposite the perineum, and the assistant stands on his right 
hand. 

Operation. — If the fistula has an external opening, a probe- 
pointed director is pushed through it, made to pass along the 
track of the fistula and emerge in the cavit}"^ of the rectum 
through the internal aperture, if one is present ; or if not, the 
point is forced through the thinnest portion of the mucous 
membrane which intervenes betAveen the fistulous track and the 
lumen of the bowel. When the internal opening is only a short 
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distance above the anal margin, the point of the director is 
brought out through the anus. If this can be done a sharp- 
pointed bistoury is passed along the groove in the director, and 
all the tissues between the fistulous track and the surface divided. 
When the internal aperture is situated so high within the bowel 
that this cannot be done, the forefinger of the left hand is 
passed into the rectum to the point of the director as it pro- 
trudes through the internal Opening, and with a pair of scissors 



Fig. 121. Complete rectal fistula. — B all. 

A. External opening and track. I C. Track extending above opening 

M. Opening into rectum. | into rectum. 

the intervening tissues between the track of the fistula and the 
lumen of the intestine are dmded. Some surgeons in these 
cases pass a rounded piece of soft wood into the rectum as far 
as the internal opening of the fistula, and then a .sharp-pointed 
bistoury is pushed along the fistulous track, until the point 
pierces the piece of wood within the rectum. The bistoury and 
the piece of wood are next withdrawn! together, and the tissues 
divided. When the chief fistulous track has been opened by one 
of these methods, an examination of its ripper extremity should be 
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made, to ascertain whether tlierc is a snhmucons track extending 
farther upwards, and if so, as is usnally tlie case, it is opened 
up with scissors on a director, unless it extends so far that 
there is danger of luemorrliage occurring where it cannot readily 
he controlled. Xext, the lateral jwolongations of the iistula arc 
opened up. Care must be taken not to divide the external 
sphincter in more than one place, otherwise incontinence of 
ficces may follow the ojteration. The necessity for division in 
more than one place can be avoided, in most instancc.s, by opening 
the superficial portion of the sinus until the director has a 
straight track into the lumen of the bowel. In those rare eases 
in which there arc two internal openings it is better to open up 
the more extensive and larger fistula, and to scrape out the 
interior of the other one with a fine Volkmann’s spoon, since in 
most cases this second track will clo.se, whilst the one which 
is laid open is granulating up. When the iistulous a])erturc is 
situated in the central part of the female j)erineum, the sjihiiicter 
should not be divided here, since incontinence generally 
follow.s, owing to the interlacement of the iibres of the external 
sphincter ani and the sphincter vagiiue at this point. The 
best method of treatment in the.se cases is to treat the fistulous 
track by scraping, and then to divide the external .sphincter in 
the middle line behind. The fistula will generally lical after 
this has been done, since the contractions of the muscle do not 
force hecal matter into the sinus, and the walls are allowed to 
remain at rest. When the fi.stula has been opened up by one 
of the.se method.s, anj* projecting portions of unliealtliy skin or 
granulation tissue arc removed with the scissors, and all bleeding 
points seized with prc.ssurc forceps and ligatured. The area of 
the operation is washed so as to free it from blood-clot, and a 
strip of moistened antiseptic gauze is placed in the bottom of 
the track, and an aseptic dressing is applied. 

After-treatment . — The ultimate .succc.ss of this operation de- 
pends upon the careful after-treatment. The wound should bo 
kept as clean and aseptic as po.ssiblc by daily irrigation, and after 
this has been done a strip of lint or gauze is placed (as above) 
between the cut surfaces, so as to ensure healing uj) from the 
bottom and prevention of bridging over, which may be the cause 
of the development of secondary fistuke. If any union of the 
granulations of the two sides is noticed, it ought to be broken 
down with a probe. 

Excision of the rectum. — Excision of the rectum may be 
either partial or complete ; in the majority of instances the former. 
It is usually performed on account of a malignant growth, and 
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the variety of operation which ought to be reconnnencled 
depends upon the position and extent of the primary growth, its 
connections, or extension to adjacent structures, and the presence 
or absence of secondary deposits in the lymphatic glands which 
receive the lymphatic vessels from the affected area, or in the 
lymphatic glands and the viscera elsewhere. 

The varieties of operation for removal of a portion or the 
whole of the rectum may be arranged in four groups. 

1. Removal from the j}erineum. — (a) Partial; {b) Complete. 

2. Removal through a sacral incision (Kraske’s ojjeration 
and its various modifications). 

3. Removal by the vaginal route. 

4. Removal through an incision in the anterior abdominal 
wall. 

Occasionally it is found convenient, when the ui^per portion 
of the rectum is the seat of disease, and the lower part of the 
ijelvic colon is invaded, to first make an abdominal incision, 
in order to determine the possibility of complete removal, and 
this having been decided upon as desirable, to free the portion 
of bowel which is involved, and to complete the procedure from 
the perineum. This is knomi as the combined or abdomino- 
perineal operation. 

Preliminary inguinal colotomy. — The advisability or non- 
advisability of performing a preliminary inguinal colotomy 
depends in great measure upon the occiuTence of symptoms of 
obstruction. If there is no evidence of complete or considerable 
blocking of the lumen of the bowel, and it is possible to 
satisfactorily evacuate the alimentary canal by the administra- 
tion of aperients and enemata, then it is rarelj"^ necessary to 
perform a j)reliminary colotomy; but if the growth has con- 
siderably encroached upon the bowel and caused obstruction, 
then a preliminary inguinal colotomy should be performed, and 
a few days later, when the intestinal canal has been satisfactorily 
emptied, the removal of the desired portion of the rectum is 
undertaken from below. Resection of a j^ortion of the large 
intestine and end-to-end anastomosis, Avhen obstruction exists at 
the time of operation, is generally followed by a fatal result, owing 
to the difficulty experienced in getting the .sutured tissues to join 
together consequent upon jxaralysis of the gut. 

Choice of operation.— -The choice of the form of operation 
which ought to be adopted in the operative treatment of 
carcinoma of the rectum or the lower portion of the pelvic 
colon is governed, in the main, by the position and extent of 
the primary grorvth, by the presence or absence of secondary 
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deposits in l)nnpliatic glands or internal viscera^ and by tlic 
plij'sical condition of the patient. 

As a general vnlc it may be stated that if a carcinoma of the 
rectum is limited to the lower three inches of the bowel, and 
is not associated with .sccondaty visceral growths, it oiiglit to bo 
removed by the perinea! route. WJicn the carcinoma involves 
the portion of rectum covered partially or completely by 
peritoneum, the sacral or sacro - coccygeal methods shoiild bo 
selected, whilst, if the u])per jiart of the rectum and the lower 
portion of the pelvic colon is the .seat of disease, the abdominal 
method or the combined abdominal and i)crineal methods are 
the best. In those cases in which the vagina or the cervix of 
the uterus arc involved in the di.sease, the vaginal or comi»lcto 
perineal operations offer the be.st chance.s of a cure. 

Excision of the rectum (from perineum) — Partial. — Indica- 
tfoHS. — Partial excision of a portioi\ of the rectum bj' the jierincal 
method is indicated in cases of carcinoma which involve the 
lower three inche.s of the bowel, and do not extend to the 
adjacent structures except to a limited extent. The linger ought 
to be passed beyond the region of the growth, and be able to 
feel healthy mucous membrane above. 

MRien there is extensive infiltmtion of the surrounding tissues, 
or there are signs of secondary growths in other parts, any 
operation is contra-indicated. 

The anatomical relations of the rectum and its relations to 
the surrounding structures arc .shown in Fig. 122, which is a 
representation of a vertical section through the male pelvis. 

Sjiecial ■insfriimeiits. — Strong, curved, sharp-])ointcd bistoury, 
straight probe-pointed bistoury, blunt-pointed and curved scissors, 
volselluin forceps and catheters. 

Position . — The patient is placed in the lithotomy position, with 
the buttocks projecting slightly beyond the end of the ojioration 
table, and raised somewhat by a pad. The surgeon stands or 
sits opposite the perineum, and the assistant stands on his ridit 
hand. 

Operation. — The operation may be divided into three stages. 
It may be advisable to perform left inguinal colotomy as a pre- 
liminary measure. 

(a) External incisions . — The forefinger of the left hand is 
passed into the rectum, until the tip of the coccyx can be felt 
(beyond the growth, if possible). A 8harp-j)ointed curved 
bistoury is taken, passed into the rectum along the curve of 
the finger, and made to tramsfix the posterior wall of the rectum 
and all the tissues which lie between it and the tip of the coccyx, 
9 
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Fig. ]22. — The relations of the rectum to the male genito-urinarj’ 
organs. Tlie pelvic viscera have been dissected out of the left 
half of the body and placed in siUi on the section of the right 
side. — ^B all. 
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be. Bulbo-cavernosus muscle. 
bu. Bulb of the urethra, with 
covering muscle re- 
moved. 

p. Prostate gland. 
ni. Recto-uretliralis muscle. 
sc. External sphincter muscle. 
la. Levator ani muscle cut 


a. Anal canal covered by some 
fibres of levator ani muscle. 
sse. Superficial fibres of external 
sphincter muscle. 
pr. Pubo-rectalis muscle, 
r. Rectum. 

X. JIarks the point upon each 
side where the vas deferens 
crosses the ureter. 
sv. Seminal vesicle. 


portant to keep in tke middle line, so as to avoid unnecessary 
luemorrliage. A semicircular cut is next made around each 
lateral margin of the anas, commencing at one side of the 
median posterior incision, and terminating at a point in front of 
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the anal aperture. This cut should be made through the 
mucous membrane and not the skin, if the extent of the growth 
will allow of this being done, and should extend well into the 
ischio-rectal fossa on each side. 

(d) Separation of the lower jjortion of the rectum . — ^^Yitli the 
fingers the posterior and lateral portions of the rectum are 
separated from the surrounding tissues, until the levator ani is 
reached. This structure is divided with scissors. The bowel 
is next separated from its connections in front. If the patient is 
a male, a bougie No. 12 E. or catheter is passed into the bladder, 
and held in position bj' the assistant. The anterior wall of the 
rectum is seized either with volsellum forceps or the fingers of 
the left hand, and drawn backwards. The connections between 
the anterior wall of the rectum and the structures in front of it, 
notably the prostate, are divided by careful dissection with the 
.scissors or scalpel, or both, until the upper limits of the disease 
have been passed. The catheter or bougie can be readily felt, and 
any damage to the urethra easily avoided. If the patient is a 
woman, the finger of the assistant should be placed in the vagina, 
so as to facilitate the separation and avoid malting an aperture 
through the posterior vaginal wall. The plane of separation is 
made through the vaginal submucous tissue. AVhen the dissection 
has been carried beyond the limits of diseased tissue, the 
affected portion of the bowel can be removed, the line of division 
being through healthy tissue above the growth. 

(c) Removal of the howel along with diseased tissues . — The 
lower jDortion of the rectum is seized with volsellum forceps, 
and drawn downwards. With a strong pair of scissors the 
rectal wall is cut through transversely at the upper limit of the 
wound. It must be remembered that the peritoneum extends 
to within 2^ or 3 inches of the anus on the anterior aspect of 
the bowel ; posteriorly it does not reach lower than about 5 inches 
from this point. As the division is effected, free hcemorrhage 
occurs, which is controlled by at once seizing, with pressure 
forceps, each blood vessel as it commences to bleed. The 
diseased portion of the rectum, together with the growth, having 
been removed, all bleeding points are ligatured with fine silk, 
and the ends of the ligatures cut short. When all hremorrhao’e 
has been arrested, the field of operation is examined, so as to 
make sure that no diseased tissue has been left behind. It is of 
no advantage to bring down the divided edge of the mucous 
membrane and stitch it to the margin of the lower portion of the 
wound, since it has been found that the sutures always cut 
out, and serve no practical purpose. A rubber tube is now 
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passed into the cavity of the rectum, and allowed to project 
through the external aperture. The space around is packed 
vdth aseptic gauze and wool, and a perineal bandage applied. 
The tube allows the passage of blood and gas from the rectum, 
and so removes a source of discomfort to the patient. 

After-treatment . — This has for its object the prevention of 
septic processes and the development of cicatricial contraction. 
The first complication is avoided by attention to cleanliness, and 
the avoidance of the accumulation of any discharge which ma}' 
undergo decomposition. The occurrence of cicatricial contraction 
is prevented by the daily passage of a rectal bougie, during the 
process of healing of the wound. The passage of this instrument 
should be commenced immediately signs of contraction appear. 
Contraction usually commences within two to four weeks from 
the time of the operation. The bougie should be left in for one- 
half to one hour each day, if it does not cause much discomfort. 
When the wound has healed, a process which takes about two 



JTXG. 123. — E.vcision of rectum. Bougie for use after e.vcision of rectum 
by perineal method. 

months, the bougie is passed every other day for about a year. 
The instrument is simply passed in and out, and not left for any 
length of time witliin the rectum. 

Excision of rectum (from perineum) — Complete. — Indica- 
tions . — ^This form of removal of the rectum is indicated when 
the carcinomatous groAvth Avhich necessitates the operation 
involves the upper portion of this part of the alimentary canal, ■ 
or extends to the adjacent piece of the pelvic colon, and is in 
close connection with the prostate or the cervix uteri. 

Position . — ^The patient may be placed in the semi-23rone 
position and lying upon the right side, or in the lithotomy 
jjosition with the pelvis slightly elevated. In the former case 
the surgeon stands opposite-.- the gluteal region, with an assistant 
on each side ; and in' the latter, he sits opposite the perineum, and 
an assistant stands on each side.- In the majority of instances the 
former position will be found the more convenient, especially 
if the operation table can be raised to' a convenient level. 

- Operation. — (a) External incision and ligature of rectal 
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mucous membrane . — The aual aperture is dilated with the 
fiugers, the cavity of the lower poi-tion of the rectum washed out, 
dried by sponging and packed with a long strip of gauze. The 
muco-cutaneous margin is next incised in an elliptical manner 
and the mucous membrane of the rectum dissected upwards for 
about 1 in., and securely tied by encircling the separated portion 
of mucous membrane Avith a strong silk ligature. The end of 
the separated mucous membrane is then surrounded Avith a pad 
of gauze. 

( 6 ) Removal of coccyx and e.v2MSure of lon'er ytart of rectum. 
— The extremities of the incision around the anus are next 
extended foinvards into the perineum, and backAA’ards a little 
beyond the apex of the coccyx, the incision being made to 
extend through or to separate the fibres of the external sphincter 
ani. The margins of the Avound are next held aside Avith wide 
retractors, the coccyx reiuoA'ed after cutting through its 
ligamentous connections, and the rectum exposed on its posterior 
and lateral aspects by blunt dissection. The leA’ator ani on each 
side is noAA" cut through close to the rectum, the incision com- 
mencing posterioi'ly and extending foinvards on each side, the 
anterior fibres being cut last, care being taken to avoid damaging 
the adjacent viscera. The rectum haAung been drawn doAAUi- 
Avards by exerting traction from beloAA’, it is separated with the 
point of the index-finger from the anterior aspect of the sacrum 
behind, and the loose fascial and connective tissues on its lateral 
aspects. When the patient is a man, a No. 12 metal sound is 
passed into the bladder and held well forward by an assistant, 
AA'hilst the surgeon separates the anterior aspect of the rectum 
from the posterior aspect of the urethra and prostate by care- 
fully cutting the fibrous connections AA'ith blunt pointed scissors. 
On account of the intimate and close relations of these structures 
the separation must be carefully carried out, otherAvise the 
lumen of the urethra, bladder, ureters, or rectum may be inadvert- 
ently opened. If the patient is a Avoman, an assistant should 
pass an index-finger into the Augina in order to facilitate the 
separation, Avhich is carried out by carefully cutting Avith 
scissors. 

(c) 02Kning of 2^^'>'itoneal cavity and se2>aration of 
2]oition of rectum, and if nece^^r^ft^fmvir 'pofiibiis:^,x2}elvic 
colon . — The dissection is c^tf?ti!^^»AAS^©ifeGifiteriorly untiT^the 
loAver part of the peritong^'jiofibl^.'esrpOgea.''" This’ijs ojAenecl 
at the loAvest part, incision ^prolynged throui^li -'the 

peritoneum on each ,^Id^of the rectum -lin til" tlie 'meso-rectifpr 
and the loA\er portion-^Afi^li^ ppLvip.. meso-colon and- the 'authribr 
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aspect of tlie sacrum are reached, the former being cut through 
close to the latter. By this means the blood supply of 
the upper portion of the i-ectum is not seriously interfered 
■vHth, and the lyniiDhatic glands in the hollow of the sacrum and 



Fig. 124. — Coronal vertical section through pelvis in front of anus, 
showing arrangement of peritoneum, and distribution of superior 
hremorrhoidal artery. — B all. 


n. Pelvic colon. 
h. Rectum. 

c. E.vternal sphincter ani. 

d. Descending colon. 


c. Reflection of peritoneum from 
front and sides of rectum. 

/. Obturator internus. 
g. Levator ani. 


between the layers of the meso-rectum — which may be the seat 
of secondary growths — are laid bare and can be readily taken 
awa 3 L It is adyisable to divide the peritoneum on the side of 
the meso-rectum and pelvic meso-colon to a higher level on the 
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left, ill order to facilitate tlie drawing down of tlie upper portion 
of the rectum and the lower part of the pelvic colon towards the 
anal outlet of the pelvis. The rectum having been separated from 
its surroundings, and the pelvic meso-colon partial]}’’ cut through, 
the carcinomatous growth is drawn downwards beyond the anal 
margin, so as to allow of the section of the bowel being made 
at least li inches aboA'e the upper margin of the diseased area ; 
the upper portion of the field of operation is packed with gauze 
pads, and the two branches of the superior hiemorrhoidal ai'tery 
in the meso-rectum ligatured. The margins of the peritoneum 
in the floor of the pelvis are next sutured to the peritoneum 
covering the rectum, in order to shut off the peritoneal cavity 
and to help to fix the drawn-down rectum in position and assist 
in avoiding subsequent retraction. The divided margins of the 
levatores ani muscles are senm together in front of and behind 
the rectum by the insertion of several points of chromicised 
catgut suture, whilst, the portions of these muscles opjiosite the 
lateral aspects of the rectum are fixed to the walls of the tube 
by careful suturing, perforation of the mucous membrane being 
avoided. 

(<f) Removal of rectum and growth, and fixation of margins of 
cut upper extremity of hoivel to shin region of former amis. — The 
rectum having been well drawn down, a large intestinal clamp 
is placed upon it transversely to its long axis, and about 
or 2 inches above the upper limits of the diseased area. 
A second clamp is placed | inch distal to the first, and the 
section of the bowel is made betrveen the two clamps by 
cutting across with a strong pair of scissors. The bow'd and 
contained grow'th is thus removed. The clamp on the upper 
end of the divided rectum is loosened, and any bleeding vessels 
in the cut margin picked ujr and ligatured. Next, the divided 
margins of the intestine are carefully fixed to the margins of the 
skin in the region of the former anus by the insertion of a circle 
of silk sutures, each of wdiich penetrates the entire thickness of 
the bow'el. 

(e) Closure of external wound . — ^IVith a large curved needle 
the margins of the incision in front of and behind the opening 
of the intestine are sewm together, by the insertion of a number 
of sutures of silk-worm gut, each suture passing sufficiently 
widely and deeply so as to include and approximate the divided 
external sphincter ani. 

A large rubber tube is passed into the rectum, and a smaller 
tube into the posterior part of the incision for drainage, and 
dressings applied. 
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Excision of tEe rectum by the sacral method (Kraske's 
operation). — Indications. — Removal of a portion of the rectum 
by this method is indicated in those forms of carcinomatous 
growths of the viscus rvhich are situated at a level on the one 
hand too high up for removal by the perineal method of partial 
excision, and on the other too low down to allow of removal 
through an abdominal incision ; that is to sa)'^, when the gi'orvth 
is located at or near the junction of the upper and middle thirds 
of the rectum. 

In some cases Avhich are unapproachable bj" the perineal route, 
and yet not sufficiently extensive to warrant the sacral method, 
the diseased tissues may be removed after excision of the coccyx 
alone, as in the preliminary steps of Kraske’s operation. 

Special instruments . — These are 
similar to those required for the 
“ perineal ” operations, with the addi- 
tion of a small gaw, a chisel, a mallet, 
a spatula, and bone forceps. 

Position. — The patient is placed 
in the right lateral and semi-pfone 
position, or almost in the comjjletely 
prone position. This latter position 
facilitates the operation, by giving 
a better view of the exposed parts, 
and htemorrhage is less. The 
surgeon stands behind the patient, 
opposite the sacrum, and the assistant 
on his left hand. 



Operation. — The operation of ex- 


Fig. I2u.— E xcision of rectum. rectum by the sacral 

operation. metliod may be divided into tiie 

following stages, namely : — 

{a) External incision. — An incision is made in the middle 
line, commencing above at the spine of the second sacral 
vertebra, and extending downwards to within an inch or so of 
the posterior margin of the anus, stopping short of the external 
sphincter ani (Fig. 125). The soft structures are reflected as far 
as the lateral margins of the sacrum and coccyx on either side, 
adn all blekling vessels secured. The sacro-sciatic ligaments 


are left intact. 

{b) Excision of coccyx, division of sacrum, and ex 2 wsure of 
affected portion of rectum . — The coccyx is resected, care being 
taken not to injure the underlying gut. This procedure is 
best carried out by introducing the index-finger of the left 
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hand into the rectum, and so following, by the sense of touch, 
each successive stroke of the knife. The bleeding is not ex- 
cessive, though one or two vessels may require ligature. 

The sacrum is now divided transversely, by means of an 
Adams’ saw, at the level of the third sacral spine, the con- 
nective tissue attachments of the rectum to the anterior aspect 
of the bone having been previously torn asunder. This trans- 
verse cut through the bone must be done gradually and carefulty, 
so as to avoid, if possible, any sijlintering. The detached 
portion is firmly held aside by the assistant, and a spatula 
having been placed along the anterior aspect of the bone, to 
protect the underlying structure.s, a longitudinal cut is made 
through the bone a little to the left of the middle line, so as to 
avoid entering the neural canal. This avoidance of the neural 
canal is necessary, not for the preservation of the contained 
nerves, as these have already been divided in the transverse 
cut, but in order to facilitate subsequent wiring of the frag- 
ments, since, if the vertical cut extends into the canal, it is 
more difficult to fix the bony fragments together. The lateral 
segments of the sacrum are now held aside, the attachments of 
their respective sacro-sciatic ligaments serving as hinges. 

A good view of the rectum having been thus obtained, the 
exact extent of the growth must be made out, since the precise 
character of the subsequent steps in the operation depends upon 
this. As an examination through the anus may not allow the 
finger to pass high enough up, it is always advisable to make 
an opening through the rectal wall posteriorly, immediately 
below the lowest limit of the growth, taking care not to carry 
it farther downwards than is necessary for the introduction of 
the finger. Having made out the exact limits, the next stage 
of the operation can be decided upon. This is usually the 
separation of that portion of the bowel, which is involved in the 
growth, from the surrounding structures. 

(c) Separation and removal of groivth and adjacent portion 
of boivel , — The gut is freed from its attachments all round, care 
being taken in the performance of this to avoid unnecessary 
laceration and damage to the tissues. In those cases in which 
the growth extends anteriorly, there may be considerable 
adhesion to the sheath of the iirostate. If such exists, the 
prostatic sheath may be stripped off the gland, with little risk 
of bleeding or other injury. The portion of the gut containing 
the growth is now excised, care being taken to make the sections 
well above and below the diseased segment. The division of 
the bowel is most conveniently made with strong scissors. This 
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having been done, a search is made for any enlarged lymphatic 
glands in the vicinity, two or three usually being found tying 
in the hollow of the sacrum, on a level with the first sacral 
vertebra, in which case they are removed. Should it be neces- 
sary to open the peritoneal cavity in the removal of the diseased 
bowel, the apertui’e must be closed by the insertion of a series 
of sutures. 

(cf) Union of jiroximal and distal portions of rectum. — If the 
growth is fairly limited, and the upper i^ortion of the gut can 
be sufficiently drawn down to allow of circular “ rectorrhaphy,” 
this can be proceeded with, after the manner which has been 
already described in connection with circular “ enterorrhaphy ” 
of the small intestine. When this can be done, it is not 
advisable to make the anastomosis complete, but rather to 
leave a gap posteriorly to allow of the escape of faeces during 
the jjrocess of repair. If the anastomosis is completed, the 
bond of union will not, in most instances, be sufficiently firm 
to overcome the resistance of the external sphincter, and con-, 
sequentty there will be in all probability escape of faeces 
through the line of sutures, resulting in perirectal inflammation 
and abscess. When a gap is left, faeces can readily escape, 
and in time the fistulous track will be closed by cicatricial 
contraction. Should this, hoAvever, not take place, a plastic 
operation may be performed for its closure at a later date. 

When the suturing has been completed the bone flaps are 
placed in apposition. 

If the disease is too extensive to allow of approximation 
of the two ends of the gut, the upper end must be drawn out 
of the wound and sutured to the margins of the ujiper portion 
of the skin incision. In this case the bone flaps cannot be 
replaced, and must be removed, a circumstance which at once 
does away with one great advantage of the operation, namely, 
jireservation of the natural support of the floor of the pelvis. 

(e) Closure of external ivound. — This consists in closing the .skin 
incision by the insertion of interrupted silk-worm gut sutures 
as far as is practicable. When circular “rectorrhaphy” has 
been performed, the skin incision must not be closed opjjosite the 
gap left in the posterior aspect of the rectal wall. The wound 
is then dressed with antiseptic dressings in the usual manner; 
strips of strapping will be useful for keejiing them in position. 

Excision of rectum by vaginal route. — Indications. — This 
ojieration is indicated when a carcinoma involves the portion 
of the rectum adjacent to the vagina and extends upwards as 
far as the jieritoneal reflection, but does not extend too widely 



EXCISION OF REOTUiyi 


143 


to cootra-iudicate local operation, and is not associated with 
secondary growths elsewhei'e. 

Position. — ^The patient is placed in the lithotomy position, the 
pelvis being slightly raised The surgeon sits opposite the . 
perineum, and an assistant stands on each side of him. 



Fig. 126. — Slesial bectiou of female pelvis, stowing anatomy oi 
parts in relation to rectnm. — CniraiKGHAM. 


1. Deep epigastric artery, 
e. Obliterated hj pogastric artery. 
3. Kound ligament. 
i. Paravesical fossa. 

S. Obturator ioasa. 

0. Ovarian i essels. 

7. Obturator fossa. 


I 8. Ureter. 

I 9. Ovary. 

10. Folds produced by nerve cords. 

11. Pararectal fossa. 

12. Utero-sacral fold. 

13. Pouch of Douglas. 


Special instruments . — Wide retractors, tenaculum forceps, and 
sharp hooks. 

Operation, — Excision of the rectum by the vaginal route can 
be conveniently divided into the follondng stages ; — 

• (a) Vaginal and perineal incisions, and exposure of diseased 
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area. — Tlie vagina is widely dilated vitli retractors, and the 
exact extent and connections of the growth ascertained. The 
anterior portion of the cervix uteri is seized with tenaculum 
forceps, forcibly drawn downwards and forwards, and held in this 
position by an assistant. A transverse incision is next made 
through the posterior vaginal wall at the bottom of the posterior 
fornix and the peritoneal cavity opened, the exposed portion of 
the cavity being packed mth strips of gauze or flat gauze pads 
so as to prevent escape of the intestines and keep them out of 
the way. A longitudinal incision is next made through the 
posterior vaginal wall and the perineum, from the middle of the 
transverse incision to the anterior margin of the anus, and a flap 
dissected up upon each side so as to lay bare the anterior aspect 
of the rectum, care being taken not to open the rectal canal If 
anj" portion of the vaginal wall is involved in the carcinomatous 
growth, an elliptical incision must be made instead of the longi- 
tudinal one, in order to include the diseased area. 

The mucous membrane of the lowest portion of the rectum is 
now separated from the surrounding tissues by blunt dissection, 
and surrounded by a strong silk ligature immediately above the 
anus, so as to prevent escape of rectal contents and contamination 
of the field of operation by them during the succeeding stages. 

The lateral aspects of the rectum are next freed by dissection 
with the scalpel or cutting rvith scissors, and in the upper part 
of the wound the rectum is pulled downwards and forwards, and 
the incision in the peritoneum continued backwards as far as the 
sacrum on each side, cutting through the peritoneum forming the 
lateral reflection from the rectum to the nieso-rectum. By these 
procedures the rectum is loosened, and can readily be sei^arated 
from its connections vith the sacrum and overlying fascia, whilst 
the ijauphatic glands which lie upon the anterior aspect of the 
sacrum may be removed. 

(b) Removal of rectum and carcinomatous growth, and suture 
of upper end of divided intestine to region of former anus. — The 
deep portions of the wound are packed with gauze in order to 
prevent prolapse of the intestines ; the rectum is further drawn 
forwards and downwards, and separated from its posterior and 
lateral connections, which have not yet been divided. Next, two 
large intestinal clamps are placed on the rectum, the upper at 
least 1^ inch above the upper limit of the growth, and the lower 
4 inch nearer the diseased jmrtion, and the bowel divided 
transversely between them, care being taken to avoid escape of 
bowel contents. Each cut end of rectum is covered with a piece 
of gauze immediately after section. Tlie lower segment is then 
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pulled forwards aud separated until tlie place rvliere the mucous 
membrane has been surrounded ■with a silk ligature is reached, 
when the bowel is again cut through on the distal side of the 
ligature and the segment thus set free removed. 

All bleeding points are then arrested by the apj)lication of 
ligatures, and the bowel above pulled downwards towards the 
anus, the gauze packing removed, and the anterior and lateral 
openings in the peritoneum closed by sutming with chromicised 
catgut. The free margins of the bowel thus brought down are 
now approximated and fixed to the skin at the margins of the 
anus by the insertion of a ring of silk sutures. In addition, the 
lateral aspects of the boAvel are sutured to the tissues adjacent to 
them, — the inner aspects of the sphincters and the pelvic dia- 
phragm, — by a few interrupted sutures of chromicised catgut. 
Finally, the divided external sphincter, the margins of the 
incisions in the perineum, and the posterior vaginal wall are 
sutured together by the insertion of interrupted sutures of 
chromicised catgut. A large tube is placed in the rectum, and 
dressings applied. 

When there has been much haemorrhage or a large amount of 
tissue has been removed, it is usually necessary to make an 
incision through the skin in front of the tip of the coccyx, and 
to pass a rubb^er drainage tube into the region of the hollow of 
the sacrum. 

This operation in well selected and suitable cases has been 
followed by good results, whilst the rate of mortality from the 
operation is small. 

Excision of the rectum by the abdominal route. — Indica- 
tions . — This method of operation is especially indicated when a 
carcinoma involves the upper portion of the rectum and the 
adjacent part of the pelvic colon, and the surgeon is unable to 
form a definite opinion as regards the extent of the diseased 
structures. It will occasionally happen, after the abdomen has 
been opened and the pelvis examined from above, that the 
surgeon decides that a radical operation for the removal of the 
diseased tissues is not feasible, in which case it may be considered 
necessary to establish a communication between the exterior and 
the lumen of the bowel on the proximal side of the growth by 
performing left inguinal colotomy. 

Position . — The patient is placed in the dorsal position, and the 
pelvis raised. The operator stands on the left side of the j)atient, 
and his assistant directly opposite to him. 

Operation. —(a) Parietal incision . — An oblique incision 
to 4 inches is made in the left inguinal region, and extending down- 
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wards from a point incli above and internal to tbe anterior 
superior iliac spine to the outer margin of the rectus abdominis 
muscle a little above the pubic spine. The muscular stiata of 
the abdominal wall are divided as far as possible parallel with 



Fig. 127. — View of male pelvic viscera aud rectum us seeu from 
above. The pelvis has been sawn .across obiiquel}'.— B all. 

R. Rectum. I X. JIarks tlie point where tlic vas 

Oil. Obliterated hypogastric artery. deferens crosses tlie ureter. 

RG. Recto-genital fold of peritoii- . B. Bladder. 

eum. 1 TV. Transiei-se ve.sical folds. ’ 

their fibres, and when the sheath of the rectu.s has been opened 
this muscle is retracted inwards. The deep epiga.stric artery and 
vein are next sought for, as they cross the median portion of the 
incision aud on the deep aspect of the muscles, isolated, ligatured 
in two places, and divided. The peritoneum is next picked up, 
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opened, and incised for the entire length of the wound. (The 
advantage of maldng an oblique incision of this kind is that 
the abdominal wall is not seriously weakened, and if it is found 



Fl&. 128. — ^View of female pelvie Mscera as seen from above. — B all. 
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on investigation that the gron th does not permit of local removal 
on account of its extensive connections, an inguinal colotomy can 
be performed by fixing a loop of intestine in the upper and outer 
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part of the incision and closing the lower and inner parts by 
careful suturing.) 

(5) Exposure and removal of diseased portion of rectum . — The 
peritoneal cavity having been opened, the coils of small intestine 
and the lower part of the great omentum which appear in the 
wound or lie in the pouch of Douglas are pushed upwards and 
towards the right, ' and kept in this position by packing with 
large flat gauze pads. The pelvic colon is next sought for, drawn 
upwards into the wound, and its lower portion and the upper 



Fig. 129. — Vertic.al .section through pelvis, showing imperforate reotuin. 

Amis well formed, but ending in a oul-de-sae. — B all. 

portion of the rectum investigated and the extent of the diseas 
ascertained, particular attention being paid to the lymifliatic 
glands in the jielvic meso-colon and the meso-rectum, and the 
relations and connections of the growth to the adjacent structures. 
If it is decided to remove the growth, the affected jiortion of the 
bowel is brought well into the wound and freed from its surround- 
ings by dividing the peritoneum on each side and blunt dissection 
with the finger or a dissector. Large intestinal clamps are 
applied about 11- inch above and below the limits of the growth, 
and with strong scissors the intestine is cut through transversely, 
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and the diseased segment taken away. Contamination of the 
surroundings by contents of the bowel must be avoided by care- 
ful empt 3 dng of the segment to be removed before the application 
of the clamps, and by protection with large flat gauze pads. 

(c) Union of divided ends of intestine . — The diseased segment of 
intestine having been resected, the proximal and distal extremities 
of the divided bowel are brought into close approximation and 
joined together. If the upper segment cannot be readily brought 
into apposition with the lower Avithout tension, the peritoneum 


/Crxiij 



Pig. 130. — Vertical section tlirongli pelvis, showing imperforate 
anus. — B all. 

on the outer side of the pelvic and iliac colon should be divided 
upwards into the left iliac fossa, when approximation can usually 
be effected AAuthout difficulty. Union of the two ends is best carried 
out by the insertion of sutures according to the method described 
in enterectomy (p. 96), but if the condition of the patient 
demands that the operation should be completed as quickly as 
possible it may be done by using an “ anastomosis button,” or 
a “bone bobbin,” reinforced bj' interrupted sutures introduced 
bj^ Lembert’s method. When union has been effected by one or 
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other of these methods, the entire area of operation is sponged 
clean and dry, and the protecting pads and sponges removed. 

(d) Closure of external loo^md . — This is carried out by the 
insertion of several tiers of superimposed sutures, the various 
strata being joined together layer by layer. 

Excision of the rectum by a combination of abdominal and 
perineal methods. — Several forms of operation for removal of 
the rectum by a combination of the abdominal and perineal 



Pig. 131. — Vertical sectiou through pelvis, showing absence of lower 
part of rectum. The anal dimple is present. — Ball. 

methods have been practised, but for details of these the reader 
is referred to special treatises on abdominal and rectal surgery, 
since it is only very occasionally that it is requisite to perform 
them. 

Operation for imperforate rectum and anus. — The object 
of this operation is to establish a communication between the 
rectum and the perineal surface in those cases in which this 
is congenitally absent. 
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Indications . — ^The indication is the inability of the infant to 
defajcate, owing to the presence of a congenital malformation or 
deficiency, this defect existing with or without the presence of 
recto-vaginal or recto- vesical fistulse. 

Special instruments . — Small speculum, trocar and cannula. 

Operation. — The patient is placed in the lithotomy j^osition. 
If an anus be present, the speculum is introduced and the cavity 
of the rectum examined (Fig. 129). Should a membranous 
diaphragm be the only obstruction in the lumen of the rectum 
or at the anus, this is perforated unth a trocar or scalpel, and 
the condition thus relieved. Otherwise the anal aperture must 
be dilated or enlarged, and careful dissection in the middle line 
pursued till the bulging lower bowel is found, which is then 
opened with the trocar or scalpel. 

In those cases where no anus or anal dimple indicates the 
position of the perineal termination of the bowel, a median 
incision 1 or 2 inches in length mnst be made, and the dissection 
conducted thence inwards till the bowel is found (Fig. 130). 
When this has been done the lower extremity is incised. 

There is no object in attempting to unite the mucous 
membrane of the bowel and the anus. The after-treatment 
necessitates the continued passage of bougies till stenosis no 
longer threatens. 

Cases in which the attempt to find the bowel and establish 
an opening proves ineffectual must be relieved by the perform- 
ance of a left inguinal colotomy. 



CHAPTER V 

OPERATIONS FOR THE CURE OF HERNIA 

1. OrEEATION Poll THE RADICAL CUEE OP INGUINAL HeENIA. 

Author’s operation. 

Bassini’s operation. 

Koclier’s operation. 

2. Opeeation foe -j'he Radical Cuee op Fejioeal Heenia. 

3. OPEE.A.TION POE THE RADICAL CUEE OF UMBILICAL HEENIA. 

4. Operation foe Steangulated Hernia. 

Inguinal hernia. 

Femoral hernia. 

Umbilieal hernia. 

Obturator hernia. 

Operation for the Radical Cure of Inguinal Hernia 

Numerous ojieratioas have been devised for the cure of an 
inguinal hernia. Some of them are very comiiHcated, whilst 
others are correspondingly simple. The operations which will 
be given are those devised by myself, Bassini’s procedure, and 
that practised by Kocher. 

Indications. — (a) Some cases of ii’reducible inguinal hernia. 

{h) Those cases of strangulated hernia which are operated 
upon for the relief of the strangulation, and in which it is safe 
to perform a somewhat jirolonged oiieration. 

(c) Cases of reducible hernia in children and young people, in 
order to obviate the wearing of a truss. A number of other 
indications might be given, but for a discussion of these the 
student is referred to a text-book of surgery. 

Sjjecial instrument . — Strong curved needle on a handle. 

Position . — The patient is placed in the dorsal posture; the 
surgeon stands on the affected side of the patient, and his 
assistant directly opposite to him. 

Anatomical considerations . — The inguinal canal is a potential 
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sjjace lying between the different strata of the anterior abdominal 
wall, which commences internally at the internal abdominal 
ring — an aperture in the fascia transversalis — and terminates at 
the external abdominal ring — an aperture in the external oblique 
muscle. It is bounded anieriorly by the external oblique for 
its entire extent, and by the attachment to Poupart’s ligament 
of the innermost fibres of the internal oblique for the ex- 
ternal ^ inch ; posteriorly, by the fascia transversalis for the 
entire extent; and behind this, the deep epigastric vessels 
externally ; and then, in succession, the middle inguinal pouch, 
the obliterated hypogastric artery, and the outer part of the 
internal inguinal pouch. Internally, in front of the fascia 
transversalis, is the conjoined tendon of the internal oblique and 
transversalis. The floor of the canal is formed by the grooved 
upper surfaces of Poupart’s and Gimbernat’s ligaments. The 
roof is formed by the arching fibres of the internal oblique and 
transversalis. The contents of the canal in the male are the 
constituents of the spermatic cord, together with the coverings 
of this structure which are derived from the fascia transversalis 
and the internal oblique. These are known as the infundibuli- 
form fascia and the cremaster muscle respectively. The inguinal 
branch of the ilio-inguinal nerve lies in the superficial part of 
the canal, and emerges through the external abdominal ring. 

In the female the inguinal canal contains the round ligament 
of the uterus, and the process of peritoneum known as the canal 
of Nfick, together with coverings similar to those of the sper- 
matic cord. 

The following operation I have practised in all cases which 
have come under my treatment during the 25ast eight years. It 
has been consistently followed by good results, and, according to 
my observation of the other varieties of radical cure, it is less 
liable to be followed by a recurrence of the hernial condition. 

Operation. — The operation may be divided for convenience of 
description into the following five stages ; — 

(fi) Skin incision and exposure of external oblique and external 
ahdo7ninal ring with a p)07'tion of thelmniial sac. — An incision 
is made from 2 1 to 3 inches long, which commences inch 
internal to the imbic spine and over the middle point of the 
pubic crest, and extends upwards and outwards parallel with 
but a little above the line of Poupart’s ligament (Fig. 132). 
This incision is made to divide the skin, superficial and deep 
fascia, with their contained superficial external imdic and 
superficial epigastric vessels, and to expose the external surface 
of the external oblique muscle, which is readily recognised by 

lO 
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the whiteness of its tendinous fibres and the semicircular arrange- 
ment of the intercolumnar fibres. 
IVlien this has been done, the skin 
and subcutaneous tissues are dissected 
upwards from the surface of the ex- 
ternal oblique musele for about | inch, 
so as to fully expose the muscle and 
also the aperture of the external 
abdominal ring, and that portion of 
the hernial sac which protrudes 
through it. 

(5) Incision of external oblique, 
opening of inguinal canal, exposure 
of hernial sac and its contents . — The 
Fig. 132.— Radical cure of external oblique aponeurosis is divided 
inguinal hernia. for the length of the first incision, 

a. External incision. but about ^ iiich higher. The incision 
commences at the apex of the external 
abdominal ring, and extends upwards and outwards parallel ivith 
the direction of the fibres of the muscle. The lower ineised margin 



Fig. 133. — Radical cure of inguinal hernia. Method of 
fixation of neck of sac. 

a. Skin and subcutaneous tissue. e. External oblique — lower portion. 

b. External oblique — upper portion. /. Suture transfi.xing neck of sac. 

c. Internal oblique and transversalis. <7. Hernial sac with suture jiassed 

d. Spermatic cord. through neck. 

of the external oblique is then pulled downwards with a retractor, 
so as to exjiose the entire inguinal canal together with its contents. 
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Tliese are, in tire male, the spermatic cord with some of its 
coverings, the hernial sac and its contents ; in the female, the 
round ligament of the uterus, the hernial sac and its contents. 
The hernial sac is carefully opened with the scalpel, the wall of 
the sac beifig picked up rvith dissecting forceps, and its visceral 
contents (omentum, intestine, etc.) returned into the abdominal 
cavity. In cases of irreducible hernia, the cause of the irreduci- 
bility — such as adhesions, the presence of a large quantity of 
herniated omentum — must be dealt with before attempting to 
reduce the herniated viscus. Thus adhesions must be tied in 



Pio. 134. 

a. Skin nnd subcutaneous tissue. 

b. External oblique— upper portion. 

c. Lower portion of conjoined tendon 

of internal oblique and trans- 
versjilis. 

(i. Spermatic cord. 


Closure of inguinal canal. 

e. External oblique — lower portion 
— and upper aspect of Poupart’s 
ligament. 

/. Fascia transversalis forming pos- 
terior wall of inguinal canal. 

g. Stump of hernial sac fixed to 
lower fibres of transversalis. 


— Badical cure of iiigtiinal hernia. 


' two places and cut between, xvhilst in the case of large pieces 
of omentum it is best to transfix and tie them with a strong 
ligature, cutting away the distal portion. It only occasionally 
happens that, in uomstraugulated hernim, it is requisite to divide 
the neck of the sac in order to I'eturn the herniated structures. 

(c) Treatment uf hernial sac . — Tlie hernial sac is now separated 
by careful dissection from the constituents of the spermatic cord, 
especial care being taken not to cut or divide the vas deferens, a 
structure which cau readily be recognised by its hard cord-likc 
feel. This separation must extend downwards from the margins 
of the internal abdominal ring, at the outer extremity of the 
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incision, to the bottom of the sac, I^Tien the hernia is of the 
congenita] variety, it vdll be found to be continuous below with 
the tunica vaginalis testis. In this latter case the sac is transfixed 
a little above the testis, and tied with a ligature of chromicised 
catgut. Next, a clamp is 2 )laced a little above the jjoint of trans- 
fixion, and the sac cut through with scissors, on the distal side of 
the clamp and on the proximal side of transfixion. The hernial 
sac can now be lifted up, when it is seen to be quite free uj 5 to 
the internal abdominal ring. It is twisted uijon itself, traction 
exerted ujjon it, and then transfixed as high up as possible with 
a hernia needle armed with a strong ligature. This ligature is 



Fig, 135. — Eaclical cure of inguinal liernia. Closure of incision 
in external oblique. 

a. Skin and subcutaneous tissue. 

b. External oblique— upper portion. 

c. Superficial aspect of conjoined tendon of internal oblique and transversalis. 

d. Spermatic cord. 

c. External oblique — Slower portion. 

then tied — the two halves separately — and the distal portion of 
the sac removed (Fig. 133). A hernia needle, or a medium sized 
fully curved needle is now passed through the fibres of the 
internal oblique and transversalis muscles in the outer angle of 
the incision, and one end of the ligature which has closed the sac 
passed through the eye of the needle. The needle is then with- 
drawn, and the two ends of the sac ligature tied and cut short. 
By this jirocedure the jiarietal peritoneum, at that jiart which 
before formed the neck of the sac, is firmly anchored to the 
abdominal wall. When this has been properly done, the site of 
the former internal abdominal ring and neck of the hernial sfic 
is represented by a little ijrominence of peritoneum anchored to 
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the abdominal wall. There is tlm.s no depression which might 
favour a recurrence of the hernial protrusion. 

(cl) Obliteration of inguinal cmnal. — The constituents of the 
spermatic cord are lifted up by an assistant with a retractor, and 
rvith a curved hernia needle or a fully 


curved needle of medium size a series of 
sutures is passed through the lower margin 
of the conjoined tendon of the internal 
oblique and transversalis, and the re- 
curved edge of Poupart’s and Gimbernat’s 
ligaments ; usually four or five are 
sufficient. After all these have been 
introduced they are tied and their ends 
cut short. The spermatic cord is then 
placed on the superficial aspect of the 
conjoined tendon, in what may be called 
a new inguinal canal (Fig. LSI). 

(e) Suture of external oblique anti 
skin .' — The margins of the incision in 
the external oblique are approximated 
and fixed together by the insertion of a 
row of fine silk sutures (Fig. 135), care 
being taken to avoid including the ingu- 
inal branch of the ilio-iuguinal nerve in 
one of the sutures. The wound is then 
sponged dry, and the margins of the 
j)arietal incision fixed together by a row 
of salmon-gut sutures. 

Especial care should be taken to apply 
ligatures to the cut proximal ends of the 
superficial epigastric and superficial ex- 
ternal pudic arteries. If this is not done, 
a hmmatoma in the superficial ])art of the 
wound is likely to result, which can onlj’’ be 
cured by opening up the wound, finding 
the bleeding vessels, and ligaturing them. 

One advantage of this form of opera- 
tion is that the different tiers of sutm-es 



Pig. 136. — Radical cure of 
inguiiialheruia. Diagram- 
matic section tlirougli 
abdominal wall in region 
of inguinal canal, sliow- 
ing relative position of 
(lilferent tiers of sutures. 

a, Skin and subcutaneous 
tissue ; b, external oblique ; e, 
conjoined tendon of internal 
oblique and transversalis mus- 
cles; d, fascia transversalis; 
e, peritoneum and extra-peri- 
toneal tissue ; /, pubes ; <7, 
suture fixing- lower margin of 
conjoined tendon to upper 
aspect of Poupart's ligament ; 
ft, suture fixing together mar- 
gins of incision in external 
oblique ; j, suture fixing to- 
getlier margins of incision in 
skin and subcutaneous tissues. 


are not opposite one another, and con- 
sequently the repaired abdominal wall is stronger. The relative 
position of the sutures is shown in Fig. 136. 


Bassini’s operation (radical cure of inguinal hernia). — The 
operation may be divided into the following five stages, namely : — 
(a) External incision. — Au incision from 3 to 4 inches in length 
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is made parallel with and about ^ inch above Poupart’s 
ligament, commencing nearly 1 inch internal to the anterior 

superior iliac spine, and terminating 
over the middle of the external ab- 
dominal ring (Fig. 137). The sldn 
and fasciae are divided; one or two 
small arteries, the superficial epigastric, 
the ascending branches of the sujDer- 
ficial circumflex iliac, and superficial 
external pudic, requiring ligature. The 
aponeurosis of the external oblique 
muscle is next divided for the entire 
length of the incision. 

(b) Oneiiinq of inquinal canal, defini- 
Fig. 137.— Iiigiunal hernia: ^ 

' radical cureT Line of ex- ^ ««« of hernia and spermatic 

ternal incision. — B assini. cord, and sejiaration of these tivo 

structures . — The aponeurosis of the 
external oblique is dissected upwards and inwards as far as 
the outer border of the rectus abdominis, and downwards to 
the grooved upper aspect of 
Poupart’s ligament. Next, 
those portions of the internal 
oblique and transversalis which 
cross the bottom of the incision 
are divided a short distance 
above their attachments to 
Poupart’s ligament. The in- 
ternal abdominal ring will noAv 
be exposed in the outer} -part 
of the incision, and extending 
from this doAvuwards along the 
inguinal canal Avill be seen the 
hernial sac and the constituents 
of the spermatic cord, which 
are often spread out over the 
sac of the hernia. careful 
dissection the hernial sac is 
separated from the structures Fig. 138.— Inguinal hernia ; radical 
coinposincf the spermatic cord, cure. Entire ing^iiinal canal open, 

,, \ 1 r spermatic cord lifted up, and first 

the latter being lifted up from jjgj. gf sutures inserted but not tied, 
the sac by blunt hooks. — Bassini. 

(c) Removal of hernial sac, 

and union of internal oblique and transversalis muscles to Rou- 
2 }art’s ligament. — The distal part of the sac is laid open, and if 
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any portion of the omentum, intestine, or other viscus is inside, 
this is returned into the abdominal cavity, any adhesions which 
may be present being ligatured and divided. The sac is now 
held up, and the region of the neck at the internal abdominal 
ring separated from the surrounding tissues, and transfixed at 
the base with a blunt hernia needle which carries the loop of 
a silk ligature. This ligature is cut into two, and the needle 
withdrawn; each half of the ligature is tied around one-half 
of the sac, and one around the entire stump. The distal part 
of the sac is removed -with 
scissors, and the stump pushed I 

inwards towards the abdomen. 1 


When the hernia is of the 
congenital variety, and the 
sac is continuous with the 
tunica vaginalis testis, it is 
necessary to cut across the 
sac, first a short distance 
above the testis, and then to 
proceed as above. 

The cut margins of the 
transversalis and internal 
oblique muscles are now fixed 
to the upper margin of 
Poupart’s ligament by the 
insertion of a row of inter- 
rupted silk sutures, according 
to the method shown in Fig. 
138. During this procedure 
the spermatic cord is held out 
of the M'ay by an assistant. 

(d) Replacement of sper- 
matic cord and union of 
external oblique to Poiipards 
lipament. — The spermatic 



Fig. 139. — luguinal hernia : radical cure. 
First tier of sutures (Fig. 138) tied, and 
the ends cut short. The spermatic cord 
is placed in its new canal, and the 
second tier of sutures is inserted so as 
to unite the margins of the incision in 
the external oblique muscle. They are 
ready to be tied.— Bassini. 


cord is placed on the external surface of the internal oblique 
just above the line of its attachment to Poupart’s ligament, and 
hence it comes to lie in a new canal. The aponeurosis of the 
external oblique is placed over the spermatic cord, and the cut 
margins united to Poupart’s ligament by interrupted silk sutures, 
(e) Closure of external wound. — This is closed in the usual 


manner. 


The advantages which this operation is said to possess are the 
easy and complete access which is given to the herniated struc- 



160 OPERATION*S FOR THE CURE OF HERNIA 

tures, and the non-liability to relapse afterwards. The latter 
advantage, however, has been very much exaggerated. The dis- 
advantages are the long incision which 
is necessary, and the comjilicated 
nature of the operation. 

Kocher’s operation (radical cure of in- 
guinal hernia). — Operation. — An - incision 
about 3 inches in length is made i incli 
above and parallel to the inner tu’o-tliirds of 
Poupart’s ligament. The skin and faseise 
are divided, and the superficial epigastric 
and external pudic vessels cut across and 
ligatured. Next, the coverings of the hernial 
sac just beyond the external abdominal ring 
— the intercolumnar fascia, the cremasteric 
muscle and fascia, and the infundibulifonn 


Fig, 140. — Operation for 
radical cure of inguiual 
hernia. First stage : 

External incision, expos- 
ure of external oblique 
muscle, .and laying bare 
of neck of sac. — Kocheu. 

a. Hernial sac. 
h. Incision in external 
oblique. 

fascia — are incised, so as to 
expose the superficial aspect 
of the hernial sac. This sac 
is separated by dissection 
from its surroundings, and 
its fundus, which occupies 
the scrotum, pulled upwards. 

The distal part of the sac is 
now free. 

The upper margin of the 
wound is strongly retracted 
upwards, and an opening 
made in the aponeurosis of 
the external oblique imme- 
diately above and external 
to the internal abdominal 
ring, that is, above and external to the mid-point of Poupart’s 
ligament. This opening is usually about 1 inch in length, and is 



Fig. 141. — Operation for radical cure of 
inguinal hernia. Second stage showing 
a pair of dressing forceps passed along 
the inguinal canal and grasping the 
hernial sac, which has been .sep.arated 
from its surroundings. — Kocher. 
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large enough to allow the fundus of the empty hernial sac to be 
brought through it (Fig. 140 b). 

A pair of curved dressing forceps is taken, the blades passed through 
the opening in the external 
oblique, then through the low- 
est fibres of the internal oblique 
into the inguinal canal, and 
thence along this canal anterior 
to the spermatic cord, until 
the points emerge from the 
external abdominal ring at the 
inner part of the first incision 
(Fig. 141). 

The fundus of the hernial sac 
is next seized with the dress- 
ing forceps and drawn along 
the inguinal canal until it 
emerges through the aperture 






Fig. 142. — Operation for the radical 
cure of inguinal hernia. Third 
stage, showing the hernial sac 
drawn upward through the 
aperture in the external oblique 
muscle. Two sutures are shown 
passing through the neck of the 
sac and the anterior abdominal 
wall (muscnlar and fascial 
layers).— Kocher. 

a. Hernial sac. 


Pig. 143. — Operation for the radical cure 
of inguinal hernia. Fourth stage, show- 
ing the method of introduction of 
“ canal sutures ” in partial obliteration 
of the inguinal canal. — Kocher. 

in the external oblique, by exerting 
traction in an upward and outward 
direction (Fig. 142). 

An opening is now made at the distal 
extremity of the sac, and its interior 
examined so as to make sure that no 
gut or omentum is within. 'When the 
hernial sac is large and extends into the 
scrotum, it should be opened at the 
external abdominal ring, and, after 
reduction of its contents, divided trans- 
versely. The part which lies within 
the canal is treated as above, whilst 
the distal portion is dissected out froni 
the scrotum and removed. The sac is 


then pulled downwards and outwards, 
in order to draw down as much as 
possible of the neck and the peritoneum in the region of the internal 
abdominal ring. It is then transfixed with a needle carrying a strong 
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ligature, tied in Wo halves, and the portion distal to the ligature 
removed with scissors. 


The stumiJ of the sac is now reduced through the aperture in the 
external oblique, and anchored to the deep aspect of this muscle by 
sutures_ which pass through the muscular and fascial layers of the 
abdominal wall, and also transfix the stump of the sac (Fig. 142). A 
deej) suture is passed through the margins of the internal abdominal 
ring immediately below the neck of the hernial sac. The remainder of 



Fig. 144. — Radical cure of inguinal 
hernia. Hernia needle. 


the incision in the external oblique 
is then closed in the usual manner 
by the insertion of one or two points 
of simple suture. 

“Canal sutures” are now intro- 
duced so as to partially obliterate the 
inguinal canal, and also strengthen 
its anterior wall, according to the 
method illustrated (Fig. 143). 

The external ineision is then 
closed by the insertion of a row of 
interrupted sutures of silk-worm gut, 
and aseptic dressings applied. 

The advantage of this operation 
is that the muscles which form the 
anterior boundary of the inguinal 
canal are not eut through, and the 
canal is not opened up for its entire 
extent. The spermatic cord is not 
interfered with as in Bassini’s 
operation. 

Operation foe Radical 
Cure of Femoral Hernia 

Several varieties of operation 
have been recommended for the 
radical cure of a femoral hernia. 
It is doubtful, however, if any 
of them can be regarded as 
certain in their results, since 
recurrence is fairly common 
after their performance if the 
jiatient does not wear some 


form of truss or support. There is no doubt, however, that the 


performance of an operation, such as the one described later, 
facilitates the retention of a femoral hernia, and allows the 


patient to wear a lighter form of truss. The oiieration devised 
by Roux appears to be the best for curing the hernia. 

Position . — The patient lies in the dorsal position, with the limb 
of the affected side slightly flexed, abducted, and rotated out- 
wards, a piUow being placed under the knee. The surgeon 
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stands on the affected side of the patient, and his assistant on the 
opposite one. 

Special instru,ment. — Hernia needle. 

Operation. — The operation may be divided into four stages, 
which are — 


(a) External incision and exposure of sac. — An incision is 
made in the long axis of the hernial swelling, commencing 
in front of Poupart’s ligament, J inch outside the pubic sirine, 
and extending downwards for about 2 inches. The skin, 
superficial fascia, cribriform fascia, and the fascia of the femoral 
sheath are divided, and the superficial aspect of the hernial 
sac exposed. This can be recognised by its tenseness, its 


slaty-blue colour, the arrangement 
of the blood vessels upon its 
surface • — these are said to be 
arborescent — and by the fact that 
the sac itself can be picked up, 
and made to glide over the con- 
tents. The sac is carefully divided 
almost up to the femoral ring. 
The surgeon can often recognise 
that he has divided the sac wall 
by the escape of a quantity of 
clear fluid (blood-stained in the 
case of a strangulated hernia). The 
contents of the sac are next 
examined, and dealt with as may 
be necessary. If any adhesions 
are met with, they are separated 
either by breaking them down 
with the finger if they are recent, 



Fig. 145. — Femoral hernia. 
Line of incision. 


or by ligature if of old standing. 


(h) Treatment of sac. — When the sac has been exposed and 
opened, and the contents returned into the abdominal cavity, its 
neck is well separated with the finger from the surrounding 
tissues about the femoral ring. Traction is exerted upon it, and 
a ligature applied around its neck as high as possible. If the 
sac is small the ligature may simply surround the neck, but in 
most instances it is advisable to transfix it as high as possible, 
and to tie it in two lialves, as in the case of inguinal hernia. 
When these ligatures have been tied the ends are kept long, 
and the sac removed beyond the line of application of the 
ligature, sufficient being left in the stump to ensure non- 
slipping of the ligature. The stump is now pushed upwards 
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into the abdomen, and one end of the ligature, which has been 
left long, passed through Poupart’s ligament, tied to the other 
extremity, and cut short. This helps to anchor the stump 
to the abdominal wall, and to keep it immediately above the 
aperture of the femoral ring. 

(c) Treatment of femoral ring and canal . — The femoral ring 
can be closed by passing one or two sutures through that 
portion of Poupart’a ligament which lies in front of the ring, 
and then through the attachment of the pectineal fascia to 
the ilio-pectineal line (Fig. 146). Two sutures of this kind 
are usually enough. Care must be taken not to j^erforate the 
common femoral vein, which lies immediately to the outer side of 
the femoral ring. The femoral canal can be, in part, obliterated 

by dissecting up a flap of the 



Fig. 146. — Femoral hernia. Me- 
thod of fixation of neck of sac 


pectineus muscle and its fascia, — 
the convexity of the flap being 
below, and the attached base above, 
— and fixing this to Poupart's 
ligament by the insertion of a few 
interrupted silk sutures. 

((f) Glomre of external ivound . — 
The margins of the aperture in the 
deep fascia are united by a con- 
tinuous suture, and the skin wound 
is closed in the usual manner. 

Roux’s operation. — Roux of 
Lausanne has devised the following 


to Ponpart’.? ligament. opei’ation for the radical cure of a 


(I. Stump of Iiernial s,ic. 
6. Common femoral vein, 
c. Sutures. 


femoral hernia, which ajipears to 
overcome many of the difficulties 


and objections to other operations. 
The operation is performed thus. A vertical incision is made 


over the hernial swelling as in the previous operation, the 
sac isolated and opened, and the contents, if any, returned 


within the abdominal caidty. Next, the neck of the sac 
immediately below the crural ring is surrounded by a thick 
catgut ligature, which is tied, and then the portion of the sac 
beyond the ligature cut away. A rectangular “staple,” of the 
shape shown in Fig. 147, I, is then taken and passed tlirough 
the inner portion of Poupart’s ligament, in such a manner that 
one limb of the “ staple ” is just internal to the crescentic border 
of Gimbernat’s ligament, and the outer one immediately internal 
to the common femoral vein, until it comes into contact with 
the pubic ramus. A hammer is taken and the “ staple ” gently 
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driven into the bone until the crural ring is practically obliter- 
ated by the deep aspect of the crural arch coming into contact 
with the pubic ramus. The “ staple ” must not be driven in too 
tightly, so as to constrict the tissues of Poupart’s ligament ; and 
especial care must be taken to avoid the common femoral vein, 
which lies immediately to the outer side of the outer limb of the 
“ staple.” "When this has been done the external wound is closed 
by sutures. 

The presence of the metallic “ staple ” in the bone does not 
appear to give rise to irritation, and the hernia appears to be 



II. III. 


Fig. 147.— Roux’s operation for femoral hernia. 

I. Metallic “staple.” II. Commencement of introduction. III. Driven into bone. 

a. Poupart's lig.ament. d. Common femoral vein. 

b. Gimbernat’s ligament. e. Stump of herniiil sac. 

c. Common femoral artery. 

effectively cured. A truss ought not to be worn after this 
operation. 

Operation fok Radical Cure of Umbilical Hernia 

Indications . — Many cases of umbilical hernia in adults, if 
other conditions allow, ought to be submitted to operation for 
the radical cure of the abnormal condition, since it is very difficult 
to keep up an umbilical hernia with a truss. Often, horvever, 
the patients are elderly females who suffer from bronchitis, and 
in these an operation, except in cases of emergency, is not 
desirable. The small umbilical hernim of children can usually 
be cured by the application of a suitable jiad. 

Position . — The patient is jilaced in the dorsal posture, the 
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surgeon stands on the right side of the patient, and the assistant 
directly opposite to him. 

Operation. — The stages of the operation are — 

(a) External incision, exposure, and opening of sac . — An 
incision is made in the middle line of the abdomen over the 
tumour (if this is large, over its lower part), this is deepened until 
the sac has been opened. Care must be taken when making this 
incision, since it often happens that the wall of the hernial sac 
is very thin, and the contents of the sac may be easily injured 
owing to the presence of adhesions. The safest method is to 
pick up a small j^ortion of the sac wall nith dissecting forceps, 
and then divide it. It is not always easy to demonstrate the wall 
of the sac before opening it, but this should be done if possible. 

(b) Treatment and return of contents of sac . — The sac having 
been opened for a distance of about 1 inch or more, the contents 
are examined, and the constriction, if any, made out. This may 
be due to adhesions of the contents to one another, or to the 
wall of the sac, or be caused by an additional loop of intestine 
having been suddenly forced into the sac. When the seat of 
constriction has been made out it is divided, and a complete 
examination of the herniated structures made. If adhesions are 
present, they are separated ; the contents of the hernial sac are 
then returned into the abdominal cavity. If the sac contains a 
large piece of omentum, it is usually advisable to unravel it, 
transfix it in several places, tie it in segments, and then remove 
the distal portion. The contents of the sac having been dealt 
with, the aperture in the aponeurosis is temporarily plugged 
with a flat gauze pad, which will prevent the further escape of 
intestines. 

The sac is now dissected from its connections with the sur- 
rounding tissues until the neck is reached. If possible, the 
peritoneum which foi'ms the sac should be separated from the 
margins of the aperture in the aponeurosis, and then sewn up 
wth a continuous silk suture, the gauze pad being first 
removed. The portion of the sac beyond the line of suture is 
removed uuth scissors, and the stump pushed inwards towards 
the abdominal cavity. 

(c) Closure of aperture in aponeurosis, and external incision. 
— The margins of the aperture in the aponeurosis are pared 
away until the sheath of the rectus abdominis muscle on each 
side is opened. Next, the margins of the aperture are united 
together by the insertion of interrupted sutures. This may be 
done in one or more tiers. Usually the cut margins of the 
posterior lajmr of the sheath of the rectus are united to one 
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another, then the margins of the two recti are aj^proximated, 
and finally the anterior layers of the sheath. 

The margins of the incision in the skin and fascim are united 
in the usual manner. 


Operations foe Strangulated Hernia 

The most common hernim ai'e inguinal, femoral, and umbilical ; 
obturator, sciatic, gluteal, and internal hernite are rare. All 
varieties may become strangulated and require surgical interven- 
tion in order to save life. The operations for the relief of inguinal, 
femoral, umbilical, and obturator hernise will be described. 

Special instruments . — Needle on handle, hernia knife. In 
those cases in which resection of bowel is necessary, Murphy’s 
“anastomosis button,” or a “bone tube” or “bobbin,” will 
also be required, if the surgeon 
wishes to use one of these mechanical 
appliances. 

Care must be taken not to injure 
the contents of the hernial sac by 
rough treatment during the pre- 
liminary preparation of the skin over 
the field of operation. 

Strangulated inguinal hernia. — 

Position . — The patient is placed in 
the dorsal posture, with the thighs 
slightly flexed, so as to relax the 
tissues in the region of the external 
abdominal ring. The surgeon stands 
on the affected side, and his assistant 
opposite to him. 

Operation. — The operation itself may be described as consist- 
ing of the following stages, namely : — 

(a) External incision and exposn,re of the sac. — An incision is 
made over the prominent portion of the hernial swelling, parallel 
to its long axis, and so situated that it extends a short distance 
above the external abdominal ring. This incision divides the 
skin and the fascial layers which cover the sac. It is not 
usually possible to recognise all the anatomical strata which 
form the coverings of a hernia, but often the intercolumnar 
fascia and the cremasteric layer can be distinguished. The wall 
of the sac can generally be recognised by its tenseness. 

(b) Opening of the sac, examination of its contents, and division 
of the stricture which causes strangxdation ; treatment of the 



Fig. 148. — Inguinal hernia. 
Line of external incision in a 
case of strangulation. 
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herniated viscus, and its retwn into the abdominal cavity . — 
IlTienali Iicemorrhage from the superficial pudic arteries lias been- 
arrested, a small piece of the sac wall is picked up ^\itll forceps 
and carefully dividedj with the scalpel. An escape of fluid 
indicates the opening of the sac. This fluid is generally blood-, 
stained serum, but it may be purulent or consist of intestinal 
contents, though the latter condition is very uncommon. Often, 
however, this fluid contains septic micro-organisms, hence it is 
advisable to irrigate the interior of the sac with an antiseptic 
solution before dividing the constriction. A director is passed 
through the aperture made in the wall of the sac, and the opening 
is enlarged until the contents of the hernia are fully exposed. An 
examination of the intestine, omentum, or other viscus is now 
made, and its condition determined. If it is in a moderately 
healthy condition, such as will justify its return into the 
abdomen, the neck of the sac is freed and the situation of the 
stricture made out. The forefinger of the left hand, or a hernia 
director, is passed to the stricture, and when a director is used it 
is passed through it. The hernia knife is now passed along the 



Fio. 149. — Hernia director. 


finger or a director, and one or two small notches made into 
the tissue forming the constriction, upwards and outwards, until 
the opening is made large enough to allow the return of the 
herniated structure. This having been done, the director or 
finger is mthdrawn, and in the case of intestine the loop is pulled 
downwards so as to allow the surgeon to make a visual examina- 
tion of that portion of the gut wall which has been nipped in 
the stricture. If this is found to be non-gangrenous, the contents 
are gradually and gently manipulated back into the abdominal 
cavity. In the case of omentum, it is generally advisable to 
remove the herniated portion, after transfixing its base with a 
ligature, and t)dng it. If this piece is large, it should be drawn 
downwards, unravelled, and then transfixed in several places, 
tied in sections, and the distal portion removed. 

The vitality of the herniated loop of intc.stine can be deter- 
mined in most instances bj' te.sting it for the presence or absence 
of peristaltic movements in its walls, and by minutely observing 
the state of the circulation in the blood vessels. If the intestinal 
wall be piiiched either with the fingers or dissecting forceps, and 
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a -wave of peristaltic movement follow the procedure, it may be 
safely assumed that the loop is not in a condition of gangrene. 
After division of the constriction at the neck of the sac, the 
herniated loop should be drawn downwai’ds into the wound, and 
the line of constriction carefully investigated for ulceration 
or perforation. The colour of the herniated loop and the state 
of the endothelial covering of the peritoneal coat must also be 
carefully noted, and if any doubt exists as to the vitality of the 
part it should be washed with warm saline solution. If by this 
treatment the colour of the bowel changes from a deep purple, 
or even black, to a reddish colour, then there is no doubt that 
the vitality of the herniated loop is such that it can at once be 
returned into the abdominal cavity. When no changes are 
visible in the state of the circulation, the surface of the gut 
shoidd be pricked with the point of a scalpel or a needle. This 
will show whether the circulation has been comjrletely arrested 
or not. When the peritoneal coat of the bowel has lost its 
usual shiny appearance, and has rough greyish patches upon it, 
this indicates that the loop has lost its vitality, is in a state of 
gangrene, and ought not to be returned. The condition of 
the mesenteric veins in the prolajised tissues should also be 
examined, and if they are found to be thrombosed it is strongly 
in favour of gangrene having been established, and hence in such 
cases the bowel ought not to be reduced. 

When it has been determined that the loop of intestine within 
the hernial sac is in a condition of gangrene, the further treat- 
ment depends upon the general condition of the patient. If 
the patient is much collapsed, and not likely to survive a pro- 
longed operation, the .herniated loop of intestine should be 
anchored in the wound by the insertion of one or more sutures 
through its mesentery, and then the lumen opened so as to 
allow the contents to escape. If the constriction at the neck 
of the sac is so tight as not to allow the ready escape of intestinal 
contents, it should be notched sufficiently to permit a free out- 
flow. Drainage is thus established, and dressings are applied. 
If the patient survive, resection of the remains of the gangrenous 
loop and end-to-end anastomosis are carried out at a later period, 
when the general condition has been much improved. 

When the general condition of the patient is good, the 
gangrenous loop of intestine should be brought well into the 
wound, surrounded with warm sterilised towels, and the dead 
portion removed by performing intestinal resection, after the 
method described on pages 92 ei seq. It is advisable to allow the 
intestinal contents to escape before completing the anastomosis. 

II 



170 OPERATIONS FOR THE CURE OF HERNIA 


In those cases where only a small portion of a loop of intestine 
is gangrenous, and not more than a third of the circumference 
of the bowel involved, the gangrenous part should be inverted 



towards the lumen of the gut, and the sound 
surfaces of the intestine, jwoximal and distal to 
the gangrenous area, joined together by tlie 
insertion of a series of silk sutures by Lembert’s 
method. These .sutures are arranged in a row 
at right angles to the long axis of the bowel. 

(c) Closure of the hernial aperture and suiur- 
iiiff of the external tvound . — These stages of the 
operation are similar to those described in con- 
nection with the radical cure of an inguinal 
hernia (pp. 154 et seq.). 

Strangulated femoral hernia. — Position . — 
The patient is placed in the dorsal position, 
with the leg of the affected side slightly flexed. 
The surgeon stands on the affected side, and his 
assistant directly opposite to him. 

Operation. — The stages of the operation are 
similar to those described in connection with 
inguinal hernia (q.v.). 

An incision about 2 inches long is made in 
the long axis of the hernial swelling, and is so 
situated that the uj^per extremity is a little 
below and inch external to the pubic spine. 
This incision is in most cases on the inner 
aspect of the hernial swelling. The incision 
is deepened until the sac has been opened. In 
dividing the stricture the cut must be made 
upu'ards and inwards, so as to notch the free 
edge of Gimbernat’s ligament, and to avoid the 
common femoral vein, which is on the outer 
side. In a small number of cases, 1 in 70, the. 
obturator artery is given oft' from the deep 
epigastric, and runs in front of and then 
internal to the neck of the sac. When this 


F(g. 150.— Opera- abnormality occurs it may be divided, in 
' wound must be enlarged and 

Hernia Iviiife. a ligature applied to the cut extrennt3^ The 
treatment of the hernial contents is similar to 


that mentioned in inguinal hernia, wdiilst the treatment of the 
sac and closure of the ring and w'ound are the same as in tlie 
radical cure of a femoral hernia (q.v., p. 164). 
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Strangulated umbilical hernia. — ^^Vhen an umbilical hernia 
becomes strangulated, the sac must be oldened bj" a vertical 
incision over it, or by a transversely oval incision which encloses 
the thinned skin in the region of the umbilicus, the sac then 
being opened laterally. 

The contents are dealt with according to the methods described 
in the chapter on inguinal hernia, and this liaviug been done a 
radical cure is performed, as described on page 165. When the 
condition of the patient will not allow of resection of gangrenous 
bowel, the dead iiortion is opened and the loop fixed in the ex- 
ternal wound, an artificial anus being established. If the patient 
recovers, this opening can be closed, or a portion of the bowel 
resected at a later period, and the hernial aperture closed as in 
the radical operation. 

Strangulated obturator hernia. — In the treatment of a case 
of .strangulated obturator hernia an incision is made in the long 
axis of the swelling and on the inner side of the femoral vessels. 
This is deepened, the pectineus muscle and fasciae being incised 
until the hernial sac is reached, which structure is opened in 
the usual manner. The strictui’e can be relieved by notching 
the obturator membrane at the inferior margin of the aperture. 
When the intestine is gangi'enous, or when perforation has taken 
place, it is necessary to open the abdomen by an incision in the 
corresponding linea semilunaris, and to perform the requisite 
procedures from within the ijeritoneal cavity. 



CHAPTER VI 


OPERATIONS UPON THE LIVER AND BILIARY 

SYSTEJM 


The following operations will be described, namely : — 

1. TTpon the Liver. 

Hepatotomy — (a) Abdominal, (&) Transthoracic, (c) Lumbar — 

(1) For hydatid cysts. 

(2) For abscess. 

Hepatectomy. 

Treatment of ruptures and wounds of the liver. 

For cirrhosis of ttie liver. 

2. Upon tub Biliary Sy.steji. 

Cholecystotomy. 

Cholecystectomy. 

Cholecyst-enterostomy. 

Choledochotomy. 

Operations upon the Liver. 

Hepatotomy. — By tbe term “ he2iatotomy ” is understood 
making an incision into the liver. This operation is indicated 
in the folloAving conditions : — 

(a) In cases of hepatic suppuration. 

(d) In cases of cystic disease of the liver, especially in hydatid 
disease. • 

The liver may be approached either through the abdominal 
or thoracic walls. The abdominal operation will be first de- 
scribed. 

Position . — The jjatient is placed in the dorsal position, or 
lying somewhat on the sound side, if it is proposed to make an 
incision on the lateral asjiect of the trunk. A hard sandbag or 
pillow should be placed underneath the lower dorsal region of 
the saline, so as to lift forward the liver and thus make the organ 
rise nearer the parietal wound. The surgeon stands usually on 
the right side of thc' patient, and his assistant on the left. 
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Special instruments. — Exploring syringe or aspirator, needles 
(large fully curved), cautery. 

The abdominal operation. — Tlie operation of liepatotomy 
may be divided into four stages, namely : — 

(а) Parietal incision. — An incision about 3 inches in length is 
made over that portion of the Uver which is sup)posed to be 
the seat of the abscess. It may be necessary to puncture with 
an exploring needle or the needle of an aspirator before this 
can be determined. The incision usually commences at the 
costal margin, and extends downwards. This incision is 
deepened until the peritoneal cavity has been opened. If the 
inflammation has caused obliteration of that part of the cavity 
which lies between the affected part of the gland and the ab- 
dominal wall, the general peritoneal cavity is not opened, but this 
condition is of rare occurrence in cases of hejDatic suppuration. 

(б) Exposure of liver, incision of wall of abscess, and evacua- 
tion of pus. — The liver lies exposed in the bottom of the wound 
after the peritoneum has been divided, and the margins of the 
parietal incision held aside. The adjacent portion of the peri- 
toneal cavity is packed off with flat gauze sponges, so as to avoid 
septic contamination of the peritoneum and adjacent viscera 
when the abscess is opened. 

The situation of the pus can usually be determined, either by 
the presence of a swelling on the surface of the liver, or by 
the presence of fluctuation. ' If there is any uncertainty as to 
the position of the abscess, the exploring syringe should be used. 

The situation of the hepatic abscess having been determined, 
an incision about H inches in length, and parallel to the external 
wound, is made in the hepatic substance over the abscess. When 
the abscess has been reached, all luemorrhage is arrested from 
any hepatic vessels which may require ligature, the opening 
is then dilated with the finger or a jiair of dressing forceps, 
and the pus allowed to escajje. As the pus is escajung, the 
assistant should be directed to press the anterior abdominal 
walls again, st the liver, so as to jjrevent pus passing into the 
peritoneum. In some cases it will be found convenient to pass 
the forefinger into the cavity of the abscess, and to hook the 
gland forwards. When the pus has been evacuated, the interior 
of the abscess cavity is examined with the finger so as to deter- 
mine whether anj^ other abscesses are present. If any are 
found the intervening tissue is broken down vith the finger, 
and the contents allowed to escape. The interior of the 
cavity is next irrigated Avith an antiseptic solution, and the 
aperture temporarily plugged rvith a sponge or strip of gauze. 
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(c) Union of margins of hepatic incision to those of parietal 
luound . — All sponges and pads are removed from the peritoneal 
cavity, and the peritonenm. in the region of the hepatic incision 
is well sponged or locally iirigated if much contamination has 
taken place. 

Next, the margins of the incision in the liver are united to 
those of the incision in the abdominal wall, by the insertion of 
a ring of interrupted silk sutures. Each suture is entered at 
. the deep part of the incision in the liver, and traverses the 
hepatic substance until it emerges about ^ inch from the 
margin, it is then passed through the jjarietal peritoneum and 
the fascial and muscular or aponeurotic tissues of the abdominal 
wall. The sutures are introduced at intervals of about one- 
quarter of an inch. 

J list bej'ond the uiiper and lower extremities of the hepatic 
inci.siou a suture should be passed through the abdominal wall, 
then through the liver substance beyond the angle of the wound, 
and finally through the abdominal wall on the other side of 
the incision. When 'all these sutures have been inserted they 
are tied and the ends cut short, the two sutures at the e.\- 
tremities being tied last. That portion of the wound in the 
parietes to which the margins of the hepatic incision are not 
attached is closed in the usual manner. 

(d) Establishment of drainage . — When the cavity of the ab- 
scess is not very large the interior should be packed with a long 
striji of antiseptic absorbent gauze, one end of which protrudes 
from the external wound. This should be removed daily, and 
replaced bj'^ a similar strip. -Some prefer to insert a drainage 
tulie, one end of which passes out from the external wound. 
An objection to the employment of this, at least immediately 
after the opei’ation, is that it allows venous oozing to take 
place from the AvaUs of the abscess. Another objection is, if 
the tube is too long or too stiff, that the lower extremity may 
lacerate the AA^alls of the abscess cavity during the moA'ements 
of respiration ; again, the aid of capillaiy attraction is ivanting 
in the case of a drainage tube. 

Hepatotomy for hydatid cyst of the liver. — This operation 
does not differ essentially from that for “ abscess.” 

When the abdomen has been opened and the cyst exposed, the 
peritoneum in the neighbourhood is packed off ivith fiat sponges 
and the cyst wall incised. The contents are evacuated, and the 
margin of the C3’st Avail stitched to those of the parietal incision, 
and drainage established. Before suturing to the abdominal Avail, 
an attempt should be made to remove the endocyst. This can 
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often be pulled out by seizing a portion of the cut margin, 
exerting traction, and assisting the separation by sponge pressure. 
In these cases, as a rule, no septic complications are present. 

Some surgeons have advised that after the cyst Avail has been 
incised, and the contents evacuated, the cyst should be dropped 
back into the peritoneal cavity and the abdominal incision closed. 
The aperture in the cyst Avail may or may not be closed. This 
method of treatment has not as yet become AS'ell established. 
There are several objections to its adoption, such as the sub- 
sequent deposit of calcareous matter in the AA'all of the cyst, and 
the possibility of infection of the peritoneum Avith the parasite. 

Others again have dissected out the cyst and then sutured the 
Avails of the resulting cavity in the liver together, Avith numerous 
points of suture. The results of these operations, hoAvever, have 
not justified their general adoption. The best results A\dll be 
obtained by incision, evacuation of contents, removal of eudocyst, 
suture of margins of incision in cyst to parietal Avound, and 
drainage. 

Excision of ribs to expose the convex or right lateral 
surface of the liver by a transthoracic operation. — Indica- 
tions. — This operation is requisite in the folloAving clinical 
conditions : — 

(a) Subphrenic hydatid cyst Avhich is not readily accessible 
through an abdominal incision. 

(b) Subphrenic abscess which is not accessible through an 
abdominal incision. 

(c) Abscess of the superior part of the liver Avhich extends 
upAAm’ds toAvards the thorax. 

Position . — The patient is jfiaced lying someAvhat on the 
left side, so as to fully expose the lateral aspect of the right side 
of the chest. The surgeon stands on the right side of the 
patient, and the assistant on the opposite side. 

Special instruments . — Periosteal elevator, small saAV, bone 
forceps. 

Operation. — A site is selected on that part of the thorax 
AA'hich overlies the most prominent portion of the sAvelling, and an 
incision 3 to 4 inches long, AA'hich may be lengthened if necessary 
during the later stages of the operation, is made parallel to the 
ribs. A rib is exposed, usually the ninth, in the mid-axillarj' 
line, the structures attached to it separated, and then a portion 
of it is excised (see p. 575). The underlying costal layer of the 
pleura is next divided, and the pleural cavity opened, Avhereupon 
the air rushes iiiAvards, and the lung on the corresponding side 
becomes collapsed. The laj^er of pleura which coA'ers the 
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subjacent jjortion of tbe diapbi’agm is now sought for and 
brought as far as possible into the wound, and an incision an 
inch or more in length is made in it. The margins of the 
incisions in the two layers of pleura (costal and diaphragmatic) 
are closely approximated and united by numerous fine silk 
sutures. In this stage of the operation it may in some cases be 
found necessaiy to aspirate the hepatic swelling and remove 
a portion of its fluid contents, so as to relax the diaphragm 
and the overlying iDleura. 

The diajjhragm in the bottom of the wound ' is now incised, 
and sutures are passed through it so as to fix it to the margins 
of the wound in the thoracic wall. By this means the pleural 
cavity of the afiected (right) side is completely shut off from 
communication with the external atmosphere, and also from the 
swelling which is about to be incised. 

If the incision in the thoracic wall is in the lower part, and 
the lung ca’h be pushed upwards, the costal and diaphragmatic 
layer of the pleura may be sutured together before incision, in 
w’hich case collapse of the lung is obviated, or occasionally it 
may be possible to strip upwards the pleural sac from below. 

Often at will be found that the two layers of pleura are 
adherent as the result of inflammation, in which case the pleural 
sac is not opened, the incision being made through the adherent 
area. In all cases the aim of the surgeon should be to avoid 
causing entire collapse of the lung, but this often cannot be 
done. 

Hepatotomy through a lumbar incision. — In this form 
of operation an incision is made in the lumbar region of the 
right side, jjarallel "with the lower margin of the last rib, and the 
various fascial and muscular strata cut through until the lower 
margin of the posterior aspect of the liver is exposed. This is 
then incised and treated as has been already described in the 
abdominal and transthoracic operations. The selection of this 
route of attack bj’^ the surgeon in cases of hydatid cyst or 
abscess of the liver or subphrenic region is not often possible, 
since these affections only rarely present in the lumbar region. 
Occasionally, however, they do so, and then the lumbar ojieration 
should be selected, since the cyst or abscess can be opened 
without incising the i^^ritoneum, and very good drainage 
established. 

An incision is now made through the hepatic or other tissue 
which is exposed at the bottom of the wound, and this is deep- 
ened until the cavity of the abscess or hydatid cyst is reached. 
The contents are evacuated, and the cavitj" is treated in a manner 
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similar to that described when the abdominal operation was 
under consideration. 

The extremities of the incision in the abdominal wall may be 
closed with sutures if it is thought advisable, and drainage estab- 
lished by a tube and gauze pacluug. 

Hepatectomy. — It is only during recent years that surgeons 
have successfully removed portions of the liver by operation. 
The operation has been called “resection of the liver,” or hepat- 
ectomy. In those cases in which portions of the liver haA'e 
been removed a fair amount of success has been met Avith, and 
it is to be hoped, by the introduction of improved details of 
technique, that this operation may become a recognised and 
justifiable one, since there are many affections of the liver which 
only admit of a cure being obtained by a complete and radical 
removal of the diseased tissue. All operations of this nature 
which involve the liver are limited to the removal of a portion 
of the organ, since it is not possible for a Iverson to live when 
the entire gland has been taken away, even if this operation 
were possible merely from an operative point of view. The re- 
moval of portions of the liver can be effected according to one of 
the following methods. 

Indications. — (a) Carcinoma of the gall-bladder, infiltrating 
the adjacent portion of the liver, and not associated with 
secondary growths elsewhere beyond affection of the lymphatic 
glands in the gastro-hepatic omentum. 

(b) LocaUsed malignant tumours of the liver (sarcoma and 
carcinoma), when not associated with other visceral growths. 

(c) Some cases of localised cystic disease of the liver. 

(d) Some cases of calcareous gummata of the liver. 

(e) Some cases of angiomatous tumours of the liver, which 
have become thrombosed and calcareous. 

S 2 Kcial instruments . — As for hepatotomy, and in addition a 
long elastic ligature and compressor for portal vessels. 

Position . — The patient is placed in the dorsal position, with a 
firm sandbag underneath the lumbar and lower dorsal regions 
of the spinal column. The surgeon stands on the right side of 
the patient, and the assistant directly opposite to him. 

Operation. — (a) Excision of a X)ortion of the liver by the 
employment of a wedge-shaped ” incision. 

An incision from -1 to 6 inches in length is made through that 
jiortiou of the abdominal wall which overlies the affected portion 
of the liver, commencing above at the costal margin and extend- 
ing downwards in a vertical direction. Usually the operation 
is performed on account of a carcinomatous growth of the gall- 
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bladder extending into the adjacent part of tbe liver, in wliicli 
case tbe incision will commence at the costal margin opposite 
the eighth or ninth costal cartilage and extend downwards, the 
rectus abdominis muscle when exjDosed 
either being retracted inwards or its fibres 
vei’tically sej^arated. This incision is 
deepened until the parietal peritoneum is 
reached, w'hen it is divided for the entire 
extent of the wound. The nerves of the 
abdominal wall should be preserved as far 
as jjossible by I'etracting them uj^wards 
and downwards when they are exposed in 
the outer and posterior part of the rectus 
sheath. All hsemorrhage from blood 
vessels in the incised abdominal walls is 
arrested by ligature of the vessels, and 
then that portion of the liver which it 
is wished to remove is brought well into 
the wound and made if possible to protrude 
externally, and the adjacent viscera and 
peritoneum protected by covering with 
large gauze pads. 

At this stage thegastro-hepatic omentum, 
the lymphatic glands lying upon the an- 
terior aspect of the underlying portion of 
the spinal column, and the other parts of 
the liver should be carefully examined so 
as to ascertain in cases of malignant 
disease whether there arc any secondary 
growths jmesent. Under these circum- 
stances resection of the primary growth 
and a portion of the liver would be 
contra-indicated. 

The diseased area being thus defined 
and the position of the incisions in the 
hepatic tissues determined, if possible an 
elastic ligature is made to encircle that 
portion of the liver in which the diseased 
area is located, and tightened sufficiently 
to control hmmorrhage. Often, however, 
this is not possible owing to the position 
of the diseased tissues, in which case an assistant should grasp 
the liver on each side of the groAvth, or if this cannot be 
done the circulation must be controlled by compression of the 




Fig. 1.51. — Compressor 
for liep.itio artery anrl 
portal vein. 
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hepatic artery and portal vein either digitally — in which case an 
assistant passes his hand into the abdominal cavity in such a 
manner that the forefinger is in the foramen of Winslow and the 
thumb on the anterior aspect of the gastro-hepatic omentum — or 
by the use of the “hepatic compressor” shown in Fig. 151. 

Incisions are next made through the hepatic tissues in the 
“wedge-shaped” manner shown in Fig. 152, and the diseased 
area removed. As each incision is made an assistant covers the 
exposed surface with a laige flat gauze pad. The cut surfaces 
are then uncovered, a small area at a time — and all cut arteries 
and veins picked up with forceps and ligatured with fine silk. 



Fig. 152.— RubUftioii ot liver (for cureinonia. of gall-blacldet). 

PoMtioii of ineaioii. 

a, Gall-bladdei, beat of caicinoma b. Line of incibions. 

imohing adjacent part of o Siibpenborj ligament 

Occasionally a cut vessel is most easily ligatured by passing a 
small curved needle armed -with fine silk around it. If the 
vessels are not leadily visible the assistant controlling the 
circulation should be directed to relax his iiressure, when the 
divided blood vessels v^ill at once become aj^parent. 

The piece of liver and the contained tumour, vhen removed 
in this manner, have the form and shape of a blunt wedge, and 
the wound, vv Inch is left after the removal of the diseased portion, 
piesonts two surfaces which can easily be brought into apposition 
in a manner similar to that in which the two flaps of an 
amputation wound are approximated. 
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The bleeding points having been arrested, a large curved 
needle, with a rather blunt 2 Joint, is taken armed with a No. 3 
chroinicised catgut suture, and passed through the margins 
of the wound in the liver according to the method depicted 
in Fig. 153, a row of sutures being introduced, the distance 
between two individual sutures being about one-third or one- 
quarter of an inch. All the sutures should be put in before 
any are tied. The entire row having been inserted, they are 
tied and the ends cut short, care being taken when tying them 
that each suture is only tied tight enough to hold the surfaces 



Pig. 153. — Resection of liver. Method of inserting sutures into tlie 
liver after a “wedge-shaped” portion has been removed. This 
diagram shows all tiie sutures in position before any have been 
tied. In this case the portion of the gland which has been 
resected has been from the antero-inferior margin, and the 
adjacent jjarts of the inferior aud anterior surfaces of the right 
lobe. 

of the liver in ajqwoximation. If much force is used, the sutures 
cut out and cause the apjjroximated margins to be irregular and 
lacerated. The stump of liver is now allowed to fall back into 
the abdominal cavity, sjjouges and pads are removed, and the 
exposed area of peritoneum siwnged dry. 

If there is much oozing from the area of operation, it should 
bo packed with a long wide strip of gauze, one end of which is 
brought out through a jsortion of the parietal wound left Ojjcn 
for the purpose. Otherwise the margins of the parietal wound 
are closed by the insertion of three tiers of sutures in the manner 
already described. . 
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(6) Removal of tumours and cysts from the liver hy dissection, 
and subsequent closm’e of the %Boiind in the liver by sutures, 
together with simrdtaneous closure of the abdominal incision . — 
Tumours of t]ie liver which are completely encapsuled, or 
hydatid and other forms of cysts Avhich are embedded in the 
gland, may be removed by dissection. After the surface of 
that portion of the liver rvhich contains the tumour or cyst has 
been exposed by an incision in the abdominal w'all, the surround- 
ing portion of the peritoneal cavity is packed with aseptic 
sponges, so as to avoid contamination of the peritoneum rvith 
blood or foreign material, or injury to the intestines, and then 
an incision is made into the hepatic substance, until the 



Flo. 154. — Resection ol liver. Same as Pig. 153, but vitli all tlie 
sutures tied and tlie ends cut short. 


superficial portion of the tumour is exposed. The tumour or 
cyst is then separated from the normal hepatic tissue by a 
process of careful dissection. 

The circulation in the liver can be controlled during operations 
upon it by an assistant passing the forefinger into the foramen 
of Winslow, and placing the thumb on the anterior aspect of the 
gastro-hepatic omentum and then exerting pressure. A more 
convenient method of compressing the hepatic artery and the 
portal vein is by use of the instrument depicted in Fig. 1.51. 

The surfaces of the wound left by the removal of the cyst or 
tumour are appioximated and fixed in apposition bj' the inser- 
tion of a number of interrupted deep sutures of No. 2 or 3 
chromiciscd catgut. The external wound is closed in the usual 
manner. 
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Other methods of removing tumours of the liver have been 
practised, but they are not so satisfactory and do not give such 
good results as the two above described. 

• These methods are — (a) Fixation of the diseased portion of the 
liver in an abdominal wound, and aiJpHcation of an . elastic 
ligature to its base, so as to cause sloughing of the parts distal 
to the ligature ; or (/>) fixation as above, and removal of the 
affected part after the liver has become adherent to the margins 
of the incision {operation u dense temps). Owing to the 
sloughing which takes place in the first method, septic complica- 
tions are liable to result, and for this reason the procedure is not 
to be recommended ; and as regards the second method, this is 
rarely applicable, owing to the difficulty of bringing the entire 
diseased ai-ea outside the abdomen. 

Ruptures and wounds of the liver. — Indications . — Rupture 
of the liver is occasionally met with as the result of violence. 
The symptoms presented by the patient are those of internal 
hiemorrhage and shock, and often the presence of a fluctuating 
swelling in the right lumbar and hypochondriac regions. 
Whenever a diagnosis is made that a patient is suffering from 
a rupture'of the liver, and consequent iutra-peritoneal hremorrhage, 
an operation for the relief of the injury should be performed 
■with as little delay as possible. It will often happen that the 
exact nature and extent of the intra-abdominal injury will only 
be establi.shed when the abdomen has been oi^ened. 

Operation. — The j^eritoneal cavity should be opened above 
the umbilicus by an incision 3 to 4 inches long, either in the 
right linea semilunaris or a little to the right of the linea alba. 
The former incision should be adopted in those cases in which 
the physical signs definitely locate the injury in the right hypo- 
chondriac region. IWien the peritoneal cavity has been opened, 
all blood, blood-clot, or bile should be quickly sponged away 
and the margins of the abdominal wound -nddely retracted, so 
as to expose as much as possible of the surfaces of the liver. If 
the injury is not then visible, the hand should be introduced into 
the pei-itoneal cavity, and passed upwards to the right and to 
the left, so as to palpate the surfaces of the liver, and thus 
detect any solutions of continuitj’- irpon its surface and into its 
substance. When these have been detected, the margins of the 
wound should be held widely ajjart, and the injured part of the 
viscus lifted up towards the surface, the surrounding viscera 
being protected from injury and contamination by flat gauze 
sponges or cellular pads. The margins of the rents .should 
first be sponged dry, and any torn and bleeding blood 
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vessels picked up Avith pressure forceps and ligatured. Next, 
the margins of the rux)ture are brought into apposition, 
and fixed by the insertion of a series of interrupted sutures 
of medium silk or chromicised catgut. Each suture is 
inserted Avith a curved needle, enteidng ^ inch from the margin 
of the tear, extending through the liA'er substance beyond the 
bottom of the rujAture, and having its exit a similar distance 
beyond the opposite margin. The sutures should be -I inch 
apart, and all should be introduced before any are tied. 
When all the sutures liaA^c been inserted they are tied in 
such a manner that the margins of the rupture are brought into 
complete and moderately firm apposition, AA^hilst the hepatic 
'substance is not torn by the sutures themselves. When the 
repair of the injuries has been completed, the surfaces of the 
injured j^ortion of the liver and the adjacent peritoneum are 
carefully sponged so as to remove all traces of blood and bile, 
and then the flat sponges or pads are removed. When there is 
much luemorrhage at the time of operation, it can be controlled 
until the bleeding vessels are secured, by grasping the structures 
in the gastro-hepatic omentum betAveen the finger and thumb, 
or applying the hepatic compressor illustrated in Fig. 161. The 
AA^ound in the parietes is finally closed in the usual manner, 
but if oozing of blood continue, oAAung to extensive laceration, 
the bleeding area should be packed Avitli a long strip of gauze, 
one end of AA'hich is brought out through an angle of the parietal 
Avound left unsutured for the purpose. 

If the injury to the liver is extensive, it may be necessary to 
enlarge the original incision in a "j -shaped manner, so as to 
enable the operator to obtain a good exposure of the damaged 
parts. 

Perforating Avounds of the liver, such as stabs and gunshot 
Avounds, AA'hich necessitate operative interference, are usually 
most conveniently treated by enlarging the external AA'ound until 
the injured portion of the viscus is laid bare, and then treating 
it by the method above described. 

Porto - parietal venous anastomosis. — OmentoiKxy - 
cpijulopexy. This operation consists in fixation of the great 
omentum to some portion of the anterior abdominal AA-all so that , 
it may become adherent, and ncAv anastomoses and communica- 
tions may form betAA-een the A'cins in the great omentum — branches 
of the i)ortal vein — and A'eins of the anterior abdominal AA'all — 
tributaries of the general systemic venous system. At tbe 
same time, the convex surface of the liver and the adjacent 
portions of the parietal peritoneum are rubbed AAotli gauze so as 
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to remove as mucli as possible of the endothelial layers; or 
scarified with the point of a knife, or scraped with a sharp 
spoon. These procedures have for their object, inducement 
of adhesions between the surface of the liver and the adjacent 
portion of the abdominal wall. 

Indications. — The clinical conditions rvliich indicate the 
perfoi'inance of this operation are ; — 

{a) Cirrhosis of the liver, either of the atrophic or cardiac 
variety, rvhich has caused ascites. 

(5) Chronic perihepatitis causing obstruction to the portal 
vein or its branches. 

(c) Obstruction of the portal vein, due to thrombosis. 

Position . — The patient is placed in the dorsal position, the 
surgeon stands on the right side of the patient and his assistant 
directly opposite. 

Oi^eration. — A vertical incision 3 inches long is made in 
the middle line of the abdomen, commencing a little below the 
ensiform cartilage and terminating . at the umbilicus. The 
different strata are incised and the peritoneal cavity opened. 
All fluid is removed from the peritoneal cavity by sponging, or 
syplionage with a large rubber tube which is passed downwards 
to the bottom of the pelvis. The convex surface of the liver in 
the region of the upper portion of the incision and the adjacent 
portions of the parietal peritoneum are well rubbed with a piece 
of gauze or scraped with a sharp spoon so as to remove as much 
of the endothelial layers as possible. A strip of gauze or a 
gauze pad is then temporarily placed over and between the 
rubbed surfaces, so that any blood which may exude is absorbed. 
Next, the scar tissue of the umbilicus is excised, and the 
posterior aspect of the rectus abdominis muscle on each side 
exposed by opening and separating the sheath. The great 
omentum is now brought into the rvound and its lower part 
placed in the rectus sheath on each side, and fixed there by the 
insertion of a few points of chromicised catgut sutures. It is 
also fixed in a similar manner to the margins of the opening in 
the peritoneum. The exposed parts are sponged dry, and the 
gauze packing removed from the region of the liver. The margins 
of the muscular aponeurosis are then joined together by inter- 
rupted sutures of silk, and those of the skin and fascial layers by 
sutures of silk-worm gut. 

Other methods of performing this operation are — suture and 
fixation of the omentum between the parietal peritoneum and 
the overlying fascial layer, or between the superficial surface 
of the aponeurosis and the skin. The method recommended has 
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in my experience given tlie best results. This is probably 
explained by the fact that the veins of the great omentum arc 
fixed to and form anastomoses Avith the large veins of the 
anterior abdominal Avail — the deep and superior epigastric veins 
Avhich are tributaries of the external iliac and internal mammary 
veins respectively. 

Operations upon the Biliary )System 

Cholecystotomy. — Cholecystotomy implies making an in- 
cision through the Avail of the gall-bladder. The gall-bladder 
is attached to the inferior surface of the liA^er, and lies in a Avide 
groove just to the right of the quadrate lobe ; the fundus of the 
sac lies immediately behind the tip of the costal cartilage of the 
right ninth rib, and at this point often projects slightly beyond 
the inferior margin of the liver, especially Avhen it is distended. 

Indications. — The operation is performed for the folloAving 
conditions, namely — 

(a) Gall-stones Avithin the gall-bladder. 

(h) Collections of pus or fluid in the gall-bladder, Avhich are 
due to impaction of gall-stones, or to inflammatory conditions of 
the mucous membrane of the gall-bladder dependent upon septic 
micro-organisms. 

(c) The remoA’al of gall-stones imjiacted in the cystic duct. 

Sjjecial instvuments. — Cholecystotomy forceps and scool), 
needles (fully curved and half curved), aspirating needle. 

Position . — The patient is placed in the dorsal position, and 
near the right side of the table. Tlie surgeon stands on the 
right side of the patient, the chief assistant directly opposite 
to him. 

Operation. — The operation may be diA'ided into the foIloAAung 
stages, namely — {a) Parietal incision. — An incision from 3 to 
3i- inches long is made through the anterior abdominal parietes, 
commencing above at the tip of the ninth right costal cartilage, 
and extending doAvuAvards tOAvards the right pubic spine 
(Fig. 155). The incision is deepened until the j)eritoneal cavity 
lias been opened, care l)cing taken to avoid notching the liver 
or injuring the intestines. When the rectus muscle has been 
exjioscd, it.s fibres are separated in a A-ertical direction, as fcAV 
lilnes as possible being divided Avith the scalpel. The incision 
should be so situated that it lies over the right rectus abdominis 
muscle, about half an inch to three-quarters of an inch from its 
external margin. 

{!>) Finding of gall-bladder and bringing it into e.vternal 
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wound. — If tlie gall-bladder does not at once jwoti’iide, tbe 
margins of the incision are held apart -with retractors, and the 
fingers of the right hand are introduced into the peritoneal 
cavity, and the viscus is sought for on the lower aspect of the 
liver. In many cases it will be found to be en- 
larged, and often attached to the adjacent struc- 
tures by strong adhesions. When the situation 
of the organ has been made out it is brought 
into the wound, and any adhesions which pre- 
vent this being done are divided if requisite. 

(c) Incision of gall- 
lladder, and removal of 
calculi and other patho- 
logical collections from 
interior. — If the gall- 
bladder is veiy large, 
owing to distension with 
fluid, part of the fluid 
contents may be evacu- 
ated by aspiration with 




Fir;. J56. — Cbolecystotomy 
forceps. 




an aspirator. The margins of the perforation 
with the aspu-ator needle are seized with 
forceps, and an incision about i inch in length 
made through the Avail of the gall-bladder on 
the convexity of the fundus, and passing otomy scoop, 
through the seat of perforation, if one has 
been made. Before making this incision, the surrounding portion 
of the peritoneal cavity is jiacked AA’ith flat gauze .sjiongcs, so as 
to prcA’ent contamination as far as possible. The interior of 
the Auscus is next examined AA-ith the finger, and the size, shape. 
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and locality, of any gall-stones which may be present made out. 
These bodies are then removed, either with cholecystotoniy 
forceps or a scoop, whichever maj' be the more convenient. 
When the gall-bladder has been emptied the cystic duct is 
examined from the interior of the viscus, and if any calculi are 
present they are removed. The interior of the organ is washed 
out by irrigation, and a small sponge or gauze tampon placed 
in the aperture, which will serve as a temporary plug, and 
prevent the escape of fluid into the peritoneum. The sponges 
which have been jilaced around the organ in the peritoneal 
cavity are removed, and the course of the hepatic ducts examined 
with the finger. If these do not contain calculi, and are other- 
wise normal, the region of the gall-bladder is thoroughly cleansed 
by sponging, and the margins of the incision in the fundus 
attached to those of the parietal wound. 

(cZ) Fixation of margins of tvound in gall-bladder to those of 
parietal incision, and closure of the remainder of the external 
ivoniul. — The margins of the gall-bladder incision are brought 
into apposition with those of the upper portion of the parietal 
wound, and fixed there by the insertion of sutures. The 
sutures are best introduced in the following manner. On 
each side of the incision in the gall-bladder a row of sutures 
are inserted, one-sixth of an inch apart, each suture passing 
through the posterior layer of the rectus sheath, and the 
fascial and serous strata of the abdominal null, and then 
through the wall of the gall-bladder into 'its interior. At the 
upper and lower extremities a suture is passed from one side of 
the parietal incision to the other, talcing up the gall-bladder just 
beyond the incision by passing through its muscular and serous 
coats. The portions of the parietal wound above and below the 
sutured part of the gall-bladder are closed by sutures in the usual 
fashion. All the sutures are introduced before any are tied. 
When all the svrtures have been inserted they are tied, the 
sponge plug removed from the interior of the gall-bladder, and 
a rubber tube passed down into the cavity of the viscus, so as 
to act as a drain. If silk be used for the sutures, each suture 
should be cut with long ends, so that they can be readily 
removed when union has taken place. If they are cut short 
and the gall-bladder is .septic, considerable trouble may result 
and a fistula be formed. Chromicised catgut Xo. ;2. will usually 
be found to be the best suture material for this operation. 

The above operation is the ordinary one adopted in the 
removal of gall-stones from the interior of the gall-bladder and 
the cystic duct. It will be seen, however’, that a fistula is 
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established, through which the bile from the gall-bladder drains 
for a time. In favourable cases this fistula closes within three 
to five weeks. On account of the formation of a fistula, many 
surgeons call the operation “cholecystostomy.” 

Cholecystendysis. — In favourable cases, where the walls of 
the gall-bladder are in a perfectly healthy condition and at the 
same time are thick and muscular, it is possible to close the 
incision in the gall-bladder at the time of operation, to drop 
the viscus back into the peritoneal cavity and then to close up the 
external wound. When this is done, two tiers of sutures should 
be inserted, the first transfixing the entire thickness of the gall- 
bladder a little external to the margins of the incision, and the 
second the serous and muscular coats. This form of operation 
is called “cholecystendysis,” or “ideal cholecystotomy.” 

The cases which are suitable for this form of operation — that 
is, gall-bladders with sound healthy walls, free from inflammation 
and ulceration, and containing one or more small or medium 
sized calculi — are not frequently met with. The danger of the 
operation is leakage of the contents of the gall-bladder into the 
peritoneum, and consequent peritonitis. On this account tlic 
operation is not recommended. 

Cholecystectomy. — Removal of the gall-bladder is known as 
cholecystectomy. The operation has been performed for the 
following conditions : — 

(а) ‘Localised and jiriuiary malignant growths of the gall- 
bladder. 

(б) Rupture and perforation, when the region of the neck of 
the gall-bladder has been involved, or the injury has been ex- 
tensive. 

(c) In cases of mucous fistula associated with obliteration of 
the lumen of the cystic duct. 

(d) IMany cases in which the gall-bladder has long been 
distended with gall-stones and retained secretions, its walls 
thinned and in jfiaces ulcerated. 

(e) Oases of gall-stones in the gall-bladder in which the gall- 
bladder is contracted with, thickened walls, or ulcerated, or in 
which there is constriction of the viscus following old ulceration. 

if) Cases of gall-stones in which the cystic duct is ulcerated 
or the seat of a stricture. 

{(/) Gangrene of the gall-bladder. 

(ji) In cases of membranous or phlegmonous cholec 3 -stitis. 

Choice of operation — Cholecystotomy or Cholecystectomy. 
— Generally it will be found that the condition of either the gall- 
bladder or the cystic duct, or both, is such that cholecystectomy 
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is indicated. ’ The loss of the gall-bladder does not appear to 
occasion any bad results, and as the origin of the formation 
of gall-stones is undoubtedly to be found within the gall- 
bladder itself, it appears to me that usually excision of the 
organ is the better operation. Tlie risks of the operation in 
properly selected cases are not greater than iji cholecystotomy, 
whilst the likelihood of recurrence of gall-stones is almost nil, 
and the period of convalescence is much .shorter, since the 
wound can be sewn up. 

In the latter class of case the period of re.st in bed is shortened, 
there is no annoying biliaiy fistula for a time, and the risk of 
further formation of gall-stones is minimised. The risks of the 
operation do not appear to be greater than udien a fistula is 
established. 

Operation. — The instruments and the early stages of the 
operation are similar to those employed in cholecystotomy. 
When the peritoneal cavity has been opened and the liver 
rotated upwards so as to fully expose the lower aspect, the gall- 
bladder is separated from the inferior aspect of the liver by 
dividing the peritoneum on each side of the groove in which it 
lies, as well as around its fundus in the region of the anterior 
inferior border. IVhen this has been done, the organ is sei)arated 
from the liver with the fingers, all bleeding vessels which are 
met with being tied as the operation proceeds. By this means 
the gall-bladder is separated from the liver until the cystic duct 
is reached. With a needle on a handle, a moderately stout 
ligature of chromicised catgut is passed around the cystic duct 
and tied. The duct is then cut across, and the gall-bladder 
removed. Another method of removal of the gall-bladder, after 
it has been fully exposed, is to commence from above. The 
position of the cystic duct is defined and the peritoneum 
divided around it and pushed back towards the common duct. 
Tu’o pairs of long curved pressure forceps are taken and applied 
to the cystic duct a .short distance from the point where it joins 
the common bile duct. The cj'stic duct is then cut through 
between the points of application of the curved forceps, and 
next the cystic artery and vein are seized until forcei)s as they 
lie on the hepatic side of the C3'stic duct and divided in a manner 
similar to the cystic duct. Ligatui’cs of chromicised catgut or 
silk are applied to the distal end of the cystic duct and to the 
divided blood vessels. The jicritoneum on each side of the gall- 
bladder is next divided and the gall-bladder separated with the 
finger from the lower aspect of the liver. If anj’ bleeding 
points are met with thej' arc picked up uith forceps and ligatured. 
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Tins method of separation of the gall-bladder is preferable when 
the viscus is small, but if it is large or the patient has thick 
abdominal walls the former method is more convenient, since 
a shorter incision suffices. Occasionally, hoAvever, it will be 
found to be safer, when the gall-bladder is the seat of active 
suppuration and filled with a collection of pus and calculi, to first 
perform cholecystotomy and establish drainage, and at a later 
period to remove the gall-bladder. In such cases the tissues at 
the neck of the gall-bladder and along the cystic duct are infil- 
trated with inflammatory products, a condition which is not very 
favourable for removal of the gall-bladder and closure of the 
parietal wound. If possible, the mucous membrane of the 
divided portion of the cystic duct should be removed by scraping 
or cauterised with carbolic acid 90 per cent., especially when the 
gall-bladder is the seat of an inflammatory process. When this 
has been done the margins of the wound in the peritoneum on 
the inferior surface of the liver are, if possible, brought together 
and fixed in apposition by the insertion of a continuous suture of 
chromicised catgut. The stump of the cystic duct is covered 
over with a flap of peritoneum as the continuous suture is being 
inserted. The area of operation is cleansed by careful sponging 
or local irrigation, and the parietal wound closed in the usual 
manner. If there is much bleeding it may be necessary 
to pack with plugs of antiseptic gauze, the ends of which are 
brought out in an angle of the external wound, which is left open 
for the purpose. 

Cholecyst-enterostomy. — Cholecyst-enterostomy is an opera- 
tion which has for its object the creation of an artificial com- 
munication between the gall-bladder and the intestine, usually 
the duodenum. 

Indications . — The operation of cholecyst^enterostomy appears 
to be indicated in the following conditions : — 

(а) In all cases whei’e the common bile duct is iDermanently 
obstructed or occluded by adhesions, inflammatory processes, 
or malignant growths, the cystic duct remaining patent. The 
forms of new growth include those which are primai-y in the 
common bile duct and those which commence in the head of the 
pancreas and spread to it by direct extension. In cases where 
the common bile duct is occluded as the result of secondary 
malignant growths, it is not advisable to perform the operation. 

(б) In all cases of complete division of the common bile duct 

as the result of injury or operative measures. ' 

(c) In cases of chronic biliary fistulse which cannot be cured 
by the performance of a plastic operation, or in which the 



CHOLECYST-ENTEROSTO:\[Y 


191 


fistul:vi arc due to ohstniction of tlie common bile duct, and arc 
not amenable to direct surgical interference. 

(d) In all case.? of jicrforation of the common bile duct which 
result from an ulcerative proccs.s, and in which cholcdochostomy 
cannot be performed. 

(c) In cases of kinking of the common bile duct which are 
due to the presence of iibrous adhosion.s, and cannot be remedied 
by operation. 

SiKcial instruments. — Intc.stinal clamps and small “anasto- 
mosis button ” (lilurphy’s). 

Position. — The patient is placed in the dorsal posture, (he 
.surgeon stands on the right side of the patient, and the assistant 
on the left. 

Operation. — The operation may be divided into the following 
stages ; — 

(а) Parietal incision. — An incision is made in the right 
linea semilunaris, commencing at tlic costal margin and e.xtending 
downwards for 2 or 3 inches. This is extended until the peri- 
toneal ca'^’ity has Ijccn opened. 

(б) Finding and delivery of gall-hladder and duodenum, and 
union of same. — Tlic gall-bladder and the commencement of the 
second part of the duodenum arc drawn uj) into the wound, and 
a purse-string suture of silk is inserted in each of them, begin- 
ning with that in the intestine. This is done in tlie following 
manner : — the anterior aspect of the bowel is clioscn, and, 
commencing from above, the suture is inserted for a distance of 
about 2 inches in a line corresponding with tlic long axis of the 
intestine by means of an in-and-out movement of the needle, all 
the coats of the duodenum lieing taken up (Fig. 158). A loop 
of silk 3 inches long is then left here, and the return part of the 
suture is made in a similar m.annor. The two lines of suture 
are parallel, and should be situated about half an inch ajiart. 
This suture thus introduced forms a running thread, which, when 
tightened, draws the incised edge of the bowel within the cup of 
the “anastomosis button.” A similar suture is inserted in the 
fundus of the gall-bladder. A vertical incision, which is two- 
thirds of the diameter of the “anastomosis button,” is now made 
in the duodenum between the two lines of suture, care being taken 
to avoid cutting the running thread when making the incision ; 
the male half of the “ button ” is slipped in, the running thread 
tied firmly around the central cylinder, and then the button is 
given to an assistant to hold with forceps, so as to prevent it 
slipping into the cavity of the bowel. An incision is now 
made in tire gall-bladder, the same length as the one in the 
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intestine, between the two rows 
of suture. Tiie gall-stones and 
fluid contents of tlie gall- 
bladder are removed, tlie female 
balf of the “ button ” inserted, 
and tlie running tlircad tied. 
The forceps arc then removed, 
the two halves of the “ button ” 



Fig. 15S. — Method of inserting 
“ pnrse-string .suture ” into in- 
testine in tlie operation of 
cholecy.st-enterostoniy. — After 
Murphy. 


are held between the fingers 
and slowly pressed together. 
A sufficient degree of jiressure 
must be used to bring the 
serous surfaces of the gall- 
bladder and intestine firmly 
in ajiposition and compre.ss the 
tissues. After the “ button ” 



of anastomosis button for insertion. 



Pig. 160. — "' - ■ ■ ■ 

Brethod of 

of anastomosis nnnonioniisfuiuii. 
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has been inserted a cirele of inlcrnijhed sutures of fine silk 
should he put in, each snturc taking up the serous, muscular, 
and submucous coats both of gall-bladder and of duodenum. 
This will strengthen the line of union, and will prevent leakage 
in cases where the “button” cuts through quickly. The elastic 
pressure of the spring cup of the “ button ” jiroduccs a pressure 
atrophy of the tissues embraced by it, and leaves an ojtening 
which is larger than the “ button.” When the “ button ” is 



liberated it passes on through the bowel, and is voided from 
eight to fourteen days after the operation. 

Another method is by suture onlj "^ ; this is exactly similar to • 
that adopted in gastro-enterostomj'. Usually the operation will 
be found easier to perform when an anastomosis button is used. 

(c) Clos\i,re of the external ummd . — This is closed in the usual 
manner by the insertion of interrupted silk sutures. One or 
more tiers may be introduced. 

Choledocho-litliotomy — cboledochotomy. — This operation 
has for its object the removal of one or more calculi from 
the interior of the common bile duct, iu cases in which an 
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obstruction to the floAv of bile along this canal has been estab- 
lished, or in wliich severe syinj’tojns result from the imjjaction. 

Position. — The jiatient is placed in the dorsal position. The 
ojjerator stands on the right and the assistant on the left. A 
large sandbag, or “shaped lumbar block,” should be placed 
underneath the lower dorsal region, so as to throrv the lower 
dorsal and lumbar spine forwards. This very much facilitates 
manipulations in connection with the common bile duct. 

Operation. — The operation in its jJcrformance may be divided 
into the following stages, namely : — 

(а) Parietal incision. — The abdominal cavity is opened by 
an incision which is made cither a little to the right of the linea 
alba, beginning iminediatelj' below the ensiform cartilage, or 
through the right rectus muscle, a little internal to its outer 
margin, commencing just below the costal arch. It is not 
always possible to make an exact diagnosis as regards the seat 
of the impacted calculi, and when this is the case it is better to 
make the incision in the linea semilunaris. 

(б) Exposure of common bile dnet, location of calculus or 
calculi, incision of common bile duct, and extraction of calculus 
or calculi. — When the abdominal cavity has been opened, the 
course of the biliary tract is examined with the finger ; the gall- 
bladder should be examined first, then the cystic duct, and then 
the common bile duct, not only where it lies in the gastro- 
hepatic omentum, but also in its course behind the first part of 
the duodenum, and between and behind the head of the pancreas 
and the left aspect of the second jjortion of the duodenum. In 
many cases, placing the examining finger in the foramen of 
Winslow will be found to be of diagnostic value, since in this 
jmsition a considerable extent of the common bile duct can be 
palpated, and if there is a calculus in its interior its jDosition can 
be at once made out. When a stone is discovered in the common 
bile duct, the gastro-hepatic omentum and the common bile duct 
are drawn into the abdominal wound. The jieritoneal cavity 
around these structures is packed with gauze sponges, and an 
incision is made in the common bile duct over the calculus after 
the peritoneum which forms the anterior layer of the gastro- 
hei^atic omentum has been divided, this incision being parallel 
to the long axis of the duct. Through this opening the impacted 
calculus is extracted, care being taken to damage the walls of 
the duct as little as possible. In order to facilitate the removal 
of the calculus it is found in some cases to be advantageous 
to break uj) the stone vuth crushing forceps, and extract it in 
several fragments. 
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(c) Suture of opening in common bile duct, and establisbment 
of drainage if considered nccessarg. — Tlic stone liaving been 
removed, tlic area of operation is tliorouglily si)onged, and the 
margins of tlic incision in the common bile duct arc then ap- 
proximated and fixed in aiiposition by the insertion of two 
tiers of fine sutures. Tlic sutures which include the 
mucous membrane should be of tine catgut, those which jiass 
through the .sujierficial ti.ssues cither silk or catgut. Silk 
sutures passed through the mucous membrane favour the 
development of another gall-stone. The first tier unites the 


n 



I 

Kio. 162. — Relation of structures in gastro-liepatic onientuin. 
(Seen from above.) — After Cunmnoham. 


a. Gastro-liepalic oincntuni. 

b. Hepatic artery. 

c. Portal vein. 

ft. Coniiiion bile duct. 
c. Foramen of Winslow. 

/. inferior vena ca% a. 
g. Iliglit kidney. 


h. Ligamenlum teres. 

1 . Dorsal vertebra. 
k. Aorta. 

1. Parietal peritoneum. 
III. Spleen. 

71. .Slomach. 


margins of the incision and passes through mucous membrane, 
and the muscular and fibrous coats. In the second tier each 
suture transfixes the muscular and fibrous coats only of the duct, 
and is inserted in Lembert’s manner. If the peritoneum which 
forms the anterior layer of the gastro-hepatic omentum has been 
dissected from the bile duct, it should be united separately from 
the muscular walls of the common duct, in which case three 
tiers of sutures will be requisite. In many cases of this oiiera- 
tion it Avill be found advisable to pack the region of the incision 
in the common duct with a strip of aseptic gauze, bringing 
out the end of this strip through an angle of the abdominal 
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wound, wliicli is left open for the piiri>ose. Tliis strip is 
removed after one or two days, and if there is no sign of 
leakage from the duct the abdominal wound is entirely closed. 
The strip of gauze is replaced bj' a similar one when any small 
quantity of fluid esca])es. AVhen, however, there is evidence of 
uleeration or suppuration in the common bile duct, a rubber 
tube should be fixed to the margins of the oj)ening in the 
common bile duct by catgut sutures, and brought out through 
a i)ortiou of the parietal wound, which is left open for the 
pur 2 )Ose. This will enable free drainage to be established, and 
probablj' avoid general iieritonitis. As the local condition 
imj)roves the tube can be rejjlaccd by a smaller one, and 
finally left off altogether Avhen the fistula will close. 

It is sometimes found that the impacted calculus lies behind 



Fig. 163. — Needle-holder for sowing np an incision in the common bile duct. 


the duodenum, and then it is necessary to lift ujd this structure 
and open the common bile duct, as it lies behind it. If the 
calculus is a small one, or the common bile duct is considerably 
dilated, an attemjjt may be made to manipulate the calculus 
into the duodenum, by forcing it along the duct and through 
the orifice on the biliaiy painlla. In another method a vertical 
incision is made through the anterior wall of the duodenum, and 
the termination of the common bile duct enlarged so as to enable 
the calculus to be extracted. 

(d) Closxire of parietal toound . — AU sponges and pads are 
removed from the peritoneal cavity, the area of operation 
carefully sponged, and then the margins of the parietal incision 
are united by the insertion of three tiers of sutures in the usual 
manner, except when it is considered necessary to establish 
drainage, in which case a portion is left unsutured. 


CHAPTER V[T 


OPERATIONS UPON THE SPLEEN 

Tiir following aro the operations which inaj' be perfonnccl upon 
the siileen : — 

SriXSTCTOMY. 

Sl'M'A’OTOMT. 

Si'LnKornxv. 

TnnATMr.NT or JltrcTURns ant Wounds. 

Eemoval of the spleen, or splenectomy, — In thi.s operation 
the .stJlecu is removed through an incision in the anterior or 
antero-lateral abdominal wall. 

Indicatwnn. — Removal of the spleen is indicated in the 
following clinical conditions : — 

(a) Certain cases of rupture of the organ, duo to some form 
of injury, such as a lilow upon the aljdomen, or a stab, or to 
spontaneous rupture, in which lueinorrhagc cannot bo arrested 
by milder measures. 

(fj) Some forms of cystic affections which arc not amenable to 
drainage. 

(c) Some forms of “movable” or “wandering” spleen, in 
which the viscus cannot be retained in position by a suitable 
belt, or cannot be fixed in its usual place bj’- a surgical opera- 
tion. 

(d) Some forms of hypertrophj', either simple or malarial in 
nature, which cannot be relieved by other measures. 

(e) Occasional cases of .suppuration or inflammation. IMalig- 
nant disease of the spleen and leulvasmic hypertrophy appear to 
contra-indicate removal. 

Location . — The spleen is a solid viscus, situated upon the 
anterior aspect of the posterior abdominal wall. It lies in the 
left portion of the epigastric region and upjier part of the left 
hypocliondrium, about one-third being in the former and two- 
thirds in the latter. It lies obliquely, its upper extremity being 
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nearer the middle lino tlian the lower. The diaj^hragm and the 
posterior inferior margin of the left lung and pleura intervene 
between it and the inner surfaces of the ninth, tenth, and 
eleventh ribs. The splenic arter}’^ enters, and the splenic vein 
emerges, from the hilum. The viscus is attached to the left 
margin of the stomach by the gastro-splenic omentum, and to 
the loft kidney by the licno-renal ligament; these folds unite 
above in the phrenico-sjdenic ligament, thus attaching it to the 




Fig. 164. — Transverse section of body, to show relations of spleen 
to adj.acent viscera. (Seen from below.) 


a. Spleen. 
h. Left kidney. 

c. Right kidney. 

d. Biglit lobe of liver. 

e. Pancreas. 


/. Stomach. 
fi. Aorta. 

/i. Inferior vena c.ava. 
j- A'ertehra. 


diaphragm. The tail of the pancreas lies in close relation to the 
liilum. 

Sj^ecial instruments . — Large clamp forceps, sponge-holdens, 
needle on handle ivith blunt point. 

Position . — The patient is placed in the dorsal position, or, 
when the antero-lateral incision is employed, lying slightly upon 
the right side. The surgeon stands on the left side, and the 
first assistant directly ojjposite to him. 

Operation. — Removal of the spleen may be divided into 
several stages, which are — 

(a) Parietal incision . — An incision from 4 to 5 inches in length 
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is niacle either in the left linca semilunaris, or below and parallel 
to the left costal margin. In the latter case the incision 
connnences immediately outside the outer border of the left 
rectus abdominis muscle, and 1 inch below the costal margin, and 
extends downwards and backward.s in a lino parallel with the 
costal margin to the interval between the last rib and the iliac 
crest. Whichever incision is made use of, the wound is deepened 
until the various strata of the abdominal wall have been divided 
and the peritoneal cavity opened. In most instances it is 
adnsable to adopt the incision in the linca semilunaris, but in 
fat and emph 3 -scmatous people with deep chests the other 
incision will enable the operator more easil}^ to get at the pedicle 
and apply a ligature to it. 

(Ii) Separation of adhesionx and delivery of sjdccn. — The 
abdominal cavitj' having been opened, the intestines, including 
the splenic flexure of the colon, arc pushed downwards and 
towards the right, and covered with flat sponges. If anj' 
adhesions arc present thej' are defined, surrounded with 
ligatures in two jjlaccs, and divided between. When all 
adhesions have been divided, the spleen is carefully lifted up 
from its position underneath the ribs into the external wound. 
Its pedicle is then defined. Usually this will be found to be 
broad and e.xtcnsivc, and have important connections. It con- 
sists of four lamime of peritoneum — the two layers which form 
the gastro-splcnic omentum and the two layers of the licno-renal 
ligament. 

(c) Ligature of pedicle and removal of xjdeen. — The structures 
which require careful attention in ligature of the pedicle are 
the blood vessels ; in the gastro - splenic omentum are the 
left gastro - epiploic arteiy and vein ; and in the lieno-rcnal 
ligament, the splenic artcr}’- and vein. Care must be taken to 
avoid damage to the large splenic vein. In order to do this the 
spleen should be turned towards the right, so as to expose its 
posterior surface ; the positions of the artery tand vein arc 
defined, the needle pushed between the two, and its point 
made to emerge through the gastro-splenic omentum half-way 
between the stomach and spleen. The needle is threaded with 
a double ligature of silk, and withdrawn. The two ligatures 
thus introduced are locked and tied, one around one-half of 
the pedicle and the other around the other half. Finally, the 
second ligature is made to surround the entire pedicle, and is 
again tied in a knot. When the pedicle is very broad it will be 
necessary to transfix it in several places, and to tie the ligatures 
in the form of a locked chain. 
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During the passage of the pedicle needle through the posterior 
aspect of the pedicle, great care must he taken not to transfix 
the tail of the pancreas, and in t3ung the ligature not to include 
anj' part of this structure. In .some cases it may be necessarj’ 
to ajiply, first of all, ligatures to the .sjdcnic artery and vein, 
an incli from the hiluin of the spleen, and then by dis.section 
to separate the tail of the pancreas from its connections ■with 
the hilum of tlie spleen and the lieno-rcnal ligament. 

The ligatures having been applied to the pedicle, this is cut 
through on the splenic side of the ligatures and about two-thirds 
of an inch from them, and the spleen removed. The stump of 
the pedicle is carefull}’’ sponged, in order to render evident 
any bleeding points, which are at once ligatured. When all 
h.'emorrhage has been arrested, the stump of the pedicle is 
returned into the abdomen, and the exposed portion of the 
peritoneal cavitj- freed from blood, etc. by careful sponging. 
All sponges arc next removed from the peritoneum, and the 
intestines are allowed to fall back into their usual position. 

(d) Closure of external wound . — This is effected in the usual 
manner by the insertion of several tiers of sutures. If there is 
much oozing, it is ad^’isablc to 2)ack tlie space from which the 
spleen has been removed Anth a long strip of aseptic gauze, one 
extremity of which is brought out through an angle of the 
external wound, ivhich is left ojjen for the jiurj^se. 

The chief danger in the oijeration of sjdenectomj' is the 
liability to the occurrence of severe h:emorrhage. The most 
favourable cases are those in Avhich the auscus is removed for 
injury. 

Splenotomy, or incision of the spleen. — This operation may 
be necessary in some cases of abscess of the viscus, in which the 
inflammatory process has extended to the srrrrourrdirrg tissues 
arrd carrsed the fornratiorr of numerous adhesions. An incision rs 
irrade through the abdorrrinal AA-all over the most jrrorrrinent part 
of the inflammatory swelling, irntil the abscess caA'it}" is reached. 

The general peritoireal caA’ity is their shrrt oft’ Avith sponges 
if it has been opened, the viscus brought into the AA-orrnd, and 
the cRAuty opened and the contents eA'acuated. A sponge is 
then inserted into this incision, those shrrtting off the surrorrirding 
peritorreal cavitj”^ removed, and the edges of the incisions in the 
spleen and jrarietes united AAuth interrupted sutures, the worrnd 
packed AAutlr gauze, and dressing applied. 

Splenopexy. — This oireration has been jrerformed on account of 
a AAAandering or movable sifteeu not associated AA'ith enlargement 
or airj' fornr of disease. 
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Operation. — The abdomen i.s opened by an incision -1 inehe.s 
long in the ujjper part of the loft linea semilunaris, the 
stomach and large intestine arc pu-shed over towards the right, 
covered with ilat gauze .sponge.s, and held out of the way by an 
assistant. The spleen is defined, and the exact amount of its 
mobility determined, and it is ascertained whether it can be 
readily replaced in the left hypochondriac region without tension 
of the pedicle. This having been done, the spleen is held out of 
the way towards the right, the left margin of the parietal wound 
strongly rcti'acted, and a vertical incision made through the 
pariehil peritoneum, commencing above at the level of the tenth rib 
and extending downwards on the outer side of the splenic Ilexure 
and descending portions of the colon, for 3 inches or more. With 
the fingers the peritoneum is separated from it.s diaphragmatic 
and parietal connections, and a retro-peritoneal pouch formed siifli- 
ciently large to hold the spleen. The margins of the incision in 
the peritoneum arc separated, and the spleen i)laced in the newly 
formed retro-peritoneal pouch. 'J'he margins of the lower portion 
of the incision in the peritoneum arc next united with a few 
points of interrupted suture, care being taken not to sow up so 
much of the opening as to constrict the splenic blood vessels. 
The area of operation is next s[)onged dry, the protecting pads 
and sponges removed, the stomach and iirtcstines replaced in their 
usual position, and finally the parietal wound closed in the usual 
manner by the introduction of three tiers of sutures. 

A similar operation has been done through an incision in the 
left lumbar region as for movable kidney, the peritoneum being 
opened outside the upper i)ortion of the kidney and a jjouch 
formed as above. This form of operation is not so easy to per- 
form as the one described above, and generally requires a 
much larger incision. For these reasons the abdominal method 
is recommended. 

Ruptures aud wounds of the spleen. — Indications . — Rupture 
of the spleen is occasionally met with as the result of violence. 
The symptoms presented by the patient are those of internal 
haiinorrhage and .shock, and the presence of a fluctuating swell- 
ing in the left lumbar and hyj)Ochondriac regions. Whenever 
a diagnosis is made that a patient i.s suffering from a rupture of 
the spleen and consecpient intra-peritoneal haimorrhage, an 
operation for the relief of the condition should be carriecl out 
with as little delay as possible. Often the exact nature of the 
intra-abdominal injury will only become apparent after the 
peritoneal cavity has been opened. 

Operation. — The peritoneal cavity should be opened above the 
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umbilicus, tlirougli an incision 3 to 3^ inches long, and situated 
eitlier a little to the left of the middle line or in the left linea 
semilunaris. The latter incision should only be adoj)ted ■when 
the physical signs definitely locate the injury in the left hypo- 
chondrium or the left lumbar region. When the jJ^ritoneal 
cavity has been opened, all blood or blood-clot should be quickly 
sponged awa}^ and the hand introduced and jjassed ujjwards and 
towards the left into the left hyijochondrium, in order to palpate 
carefull}' the surfaces of the S 2 jleen, and to detect any solution 
of continuity upon its surface and in its substance. AVheu 
these are located the entire viscus is brought into , the parietal 
Avound — a proceeding which is facilitated by exerting strong 
traction iijjon the left margin of the incision Avith a large 
abdominal retractor — and the extent of the injury made out. 
If the viscus is severely lacerated, or a portion almost detached, 
the entire organ should be removed according to the method 
already described (ix 19S). If the injui-ies do not invoh'e more 
than one-half the thickness of the organ, and there are no 
detached portions, the rents should be closed by the insertion of 
a series of sutures, each suture entering one-third of an inch 
from the margin of the tear, extending through the splenic 
substance to just beyond the bottom of the tear, and emerging 
a similar distance beyond the opi)osite margin. Moderately 
thick silk or catgut should be used for this imrpose. The 
sutures should be one-sixth to one-eighth of an inch apart, and 
should be all inserted before any are tied. They are tied 
in such a manner that the margins of the tear or riqrture 
are brought into conq)lete and firm apposition, whilst the 
sjjlenic substance is not torn by the sutures themselves. 
Hmmorrhage from auy torn branches of the sjfienic artery 
or vein, or from the sjfienic substance, can be controlled 
during the suturing by an assistant gras^fing the gastro-splenic 
omentum and exerting pressure on the splenic artery and vein, 
esjACcially the former. If any large branches of the splenic 
artery are torn across, each should be jneked ujj separately Avith 
pressure forceps and ligatured AAuth silk. M'Len the repair of 
the injuries has been completed, the surface of the A'iscus and 
the adjacent peritoneum are sponged free of blood, the sifieen is 
returned into the abdominal cavity, and the j^arietal wound 
closed in the usual manner. The essential elements for 
success in this operation are — first, early operation ; and 
secondly, control of the circulation through the splenic arteiy 
by digital pressure until the suturing is completed. I haA'e pei'- 
formed this operation Avith complete success recently on a boy of 
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ten years, who had sustained an extensive double rujitnre of the 
sideen. 

Some surgeons reconuncnd that when the region of the injury 
to the splenie tissue lias been exposed it should be thoroughly 
packed with strips of gauze. I do not see any objection to this 
method of treatment, but think the suture method is the better, 
as it more completely arrests Inemorrhage, and does not leave a 
large Avound AA’hieh has to close by granulation. 

Perforating Avouuds of the spleen, such as stabs and gunshot 
AA’ouiids, Avhich necessitate operatiA'e interference, are treated by 
enlarging the external AVOund until the injured viscus is exposed, 
and then treating it according to the methods described above. 
In many cases of perforating AA'ounds of this kind in the lumbar 
region it aauII be found advisable to commence, as described above, 
by opening the abdomen from the front, since, if the AA'onnd is 
deep and extends forwards, a more satisfactory and comiiletc 
exposure of the injured parts is obtained. 
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The follo'vving operations upon the urinary system will be 
described, namely : — 

Ol’EllATIOKS UPON TilE KiDNEYS. 

Nc])lirolitliotom 3 '. 

Nc})lirotoray, 

Rcplircctoni}'. 

1. Lumbar. 2. Abdominal. 

Noplirorrhapliy. 

OPEllATIOKS UPON THE UllETEns. 

Urotorotom}^ 

1. Lumbar. 2. Pelvic. 3. Vesical. 

Urctcroplasty. 

Ureterectomy. 

U rctcro-uretcral anastomosis. 

1. End to end. 2. End in end. 3. Lateral. 

U rctcro-vcsical anastomosis. 

Opeiiations upox the Upunaky Bladdep,. 

Puncture of the bladder (suprapubic). 

Litliolapaxy (lithotritj’). 

Suprapubic cystotomy. 

Lateral lithotomy. 

Treatment of rupture of the bladder. 

Opeuattons upon the Pp.ostate. 

Prostatectoni}'. 

1. Suprapubic. 2. Perineal. 

OPEP.ATIONS UPON THE UhETHUA. 

Internal urcthrotoni}'. 

External urethrotomy ('Wheelhousc’.s operation). 

For the treatment of ruptured urethra. 

Operation.s upon the Kidneys 

Nephrolithotomy. — Nephrolithotomy is an operation which 
has for its obiect the removal of a calculus from a kidney. It 
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is carried out through an incision in tlic lumbar region of the 
affected side, and on this account is sometimes called “ lumbar 
nephrolithotomy. ” 

Indications . — The performance of the operation is indicated — 

(а) In all cases iu whieh it is certain that a calculus is situated 
either in the kidney substance itself or in the renal pelvis, pro- 
vided that the opposite kidney is sufficiently healthy to allow of 
this being done without danger to life, and 

(б) In cases of calculous anuria, Avhere, if possible, the healthier 
of the two kidneys is operated upon, and, the stone having been 
removed, lumbar drainage is established. 

SjKcial instruments . — Retractors (wide), lithotomj' forceps 
and scoop, long-bladed tenotome, small short-beaked bladder 
sound (No. 3 E), and drainage tube. 

Position . — The patient is placed in the semi-prone position. 


All cn K 



Fig. 165.— Neplirolitliotoniy. Position of patient and line of 
external incision. 

A. Last rib. I D. Outer border of erector spiiitO, 

B. Posterior renal angle. E. Crest of ilium. 

C. Incision. I 


lying upon the sound side with the back near the edge of the 
operation table; the leg of the opposite side is then flexed 
upon the abdomen, and the underneath elbow drawn well 
backwards. A moderate-sized sandbag or hard pillow is placed 
underneath the loin to open up the space between the crest 
of the ilium and the twelfth rib on the affected side. The 
surgeon stands behind the patient, and the chief assistant 
opposite him. 

Operation. — The operation of nephrolithotomy may be con- 
veniently divided into the following stages, namely : — 

(a) Parietal incision . — An oblique incision is made in the 
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lumbar region which is parallel to the lower border of the last 
rib and J inch below it; it commences in front immediately 
above the crest of the ilium, and jiasses upwards and backwards 
to end at the outer border of the erector spinm in the posterior 
renal angle. The incision is usually about 4 inches in length at 
the beginning of the operation. Care must be taken to make 
certain of the position of the last rib by counting them from 
above, in order to avoid the pleura. Under ordinary circum- 
stances, that jrortion of the right lower pleural recess which 
lies below the vertebral end of the twelfth rib is amply pro- 



Fig. 166. — Semi-diagrammatic section through left renal fossa. 


a. Peritoneum. 

b. Descending colon. 

c. Fascia transversalis. 
fi. Transversalis muscle. 

e. Interna! oblique muscle. 
/. External oblique muscle. 
g. Lumbar fascia. 


h. L.atissimus dorsi. 

1 . Pro-nephric fascia. 

/. Post-nephric fascia. 
h. Psoas magnus. 

1. Quadratus lumborum. 
?!!. Erector siiinm. 


tected by the erector spinte, but it occasionally hajipens that the 
twelfth rib is very short and rudimentary, and the eleventh is 
mistaken for it. In these cases, if the incision is made 
4 inch below the eleventh costal arch, the lower portion of the 
pleura may be injured. The incision is deepened, the fascise 
being first divided, and then the muscular strata. The posterior 
fibres of the external oblique and the anterior fibres of the 
latissimus dorsi- — botli of them almost vertical in direction — 
are dhuded first; next, the inteimal oblique, and the posterior 
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aponeurosis of tlie transversalis muscle, wliicli in tlie inner 
portion of tlie incision splits to enclose the quaclratus luinborum ; 
finalty, the post-nephric fascia, and, if requisite, the outermost 
fibres of the quadratus lumborum, care being taken at this stage 
to avoid injury to the peritoneum. The subcostal nerve and a 
branch of the upper lumbar artery may be exposed in making 
the incision, and if met with they are pulled upwards with a 
retractor, so as to preserve them from injury. 

(b) Exposure of the kidney. — When 
the post-nephric fascia has been 
divided, the fatt)' cajisule of the 
kidney appears in the bottom of 
the wound. This is broken down 
with the finger or dissecting forceps, 
and by this means tlie posterior 
aspect of the kidney is laid bare. 

Large fiat retractors are now used 
to separate the margins of the 
parietal incision, so as to more fully 
expose the surface of the kidney. 

If the kidney is movable in the peri- 
nephric tissue, it may tend to fall 
forwards, and so render its full ex- 
posure somewhat difficult. This 
difficulty may be avoided by direct- 
ing the assistant to press the anterior 
abdominal wall upwards and back- 
w’ards with the clenched fist of one 
or both hands. In this way the 
kidney can often be forced into the 
bottom of the wound. 

(c) The examination of the kidney 
for the detection of a calctdxis . — 

The kidney being supported from 
the front, either by the assistant or 
the hand of the surgeon, the whole of the posterior aspect 
is systematically palpated with the finger, and any irregul- 
arities or points of resistance noted. If a calculus is present 
it can occasionally be felt as a resistant body through the 
kidney substance. If nothing can be felt abnormal on the 
posterior aspect, the forefinger of the surgeon is passed round 
the^ external border of the organ, and the anterior surface ex- 
amined. If nothing indicating the presence of a calculus is 
discovered by these manij)ulations, the kidney may be grasjred 
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bet’K'een the forefinger and the thinnb, and each jiart of it 
squeezed in the attempt to localise the stone. Next, the 
pelvis of the organ is examined from behind, the patient being 
again tirrned into the semi-prone position, if this has been 
changed. If all these measures fail, an incision should now he 
made into the outer convex border of the gland vith a loug- 
bladed tenotome or scalpel. Before doing so, however, it is 
advisable to bring the kidney out on to the loin, or, failing this, 
to pass the left hand into the wound and round the hilum. 
This latter procedure will enable the surgeon to fix the kidney, 
as well as to control all hremorrhage by comjwessing the renal 
vessels between the contiguous margins of his index and middle 
fingers. 

This incision, which should be limited to the middle third 
of the convex border, is deepened until the cavity of one of the 
calyces is opened. For the space of half a minute or so the 
hmmorrhage is very profuse, but it can be readily checked by 
packing a sponge into the gaping renal cortex, and by digital 
compression of the pedicle. The interior of the calyces and the 
pelvis of the kidney are now examined, first with a small steel 
sound, and then with the forefinger of the surgeon. This 
examination should be made in a .s}’’stematic manner, commenc- 
ing above and gradually working downwards until the commence- 
ment of the ureter has been reached. By one or other of these 
measures a calculus, if within the kidnej’’ or its pelvis, will 
generally be discovered. The ureter should now be carefully 
examined in the upper part of its abdominal coui'se, and it is 
always advisable to pass a gum-elastic bougie (No. 3 E) through 
the renal wound and doAvn the ureter into the bladder, to make 
sure that the lumen of the tube is not blocked lower down by 
an impacted stone. If the extra-renal portion of the pelvis is 
dilated, it is probably better to carry out the exploration by an 
incision into its posterior surface, rather than through one in 
the renal parenchyma. This procedure possesses the following 
advantages, viz. — (a) A more efficient investigation of the 
kidney can be carried out ; (d) there is no hiemorrhage ; (c) the 
pelvic opening of the ureter is more easily found with the point 
of the bougie ; and (d) if the wound is carefully sutured with 
chromicised catgut a troublesome fistula is not more likely to 
result. The stone, having been located by one of the above 
methods, must be removed. 

(d) Removal of the calcithis . — If the kidney has not already 
been incised in the detection of the stone, an incision is made 
(lirectl}’’ grej’ the calculus with a scal])el or bistoury, the fore- 
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finger is passed into tlie -wound, and the stone lifted out if possible. 
When this cannot readily be removed with the finger, a small 
pair of lithotomy forceps (Fig. 168) or a scoop is passed down to 
the region of the calculus, which is then seized and extracted. 
If the calculus is a branching one, it should be broken up into 
several fragments, each one being removed 
separately, to avoid unnecessary injury to the 
renal tissue. When the stone is within the 
pelvis of the kidney, it may be removed either 
through the incision in the renal tissue, or 
through an incision made through the posterior 
aspect of the pelvis itself ; if the stone obstructs 
the commencement of the ureter, difficulty is 
often experienced in its extraction. careful 
manipulation, however, it can usually be suc- 
cessfully removed. 

When all fragments of the stone or stones 
have been removed, the wound in the kidney 
and the entire area of operation is irrigated 
with an antiseptic solution, so as to remove 
all blood, portions of calculus, and debris. If 
any distinct bleeding points become apparent 
they are ligatured with fine silk. General 
venous oozing can be controlled and arrested 
by packing with tampons of gauze. 

(e) Treatment of the wound in the kidney, 
and closure of the 2Wrietal incision. — The 
wound in the kiduey is closed by three or four 
interrupted sutures of No. 2 chromiciscd catgut, 
which are passed deeply into the renal paren- 
chyma, and are tied sufficiently tightly to arrest 
all liEBmorrhage without causing necrosis of 
the renal tissue. A rubber drainage tube is 
now passed down to the region of the incision i'n 5 _ i68.— C.akiilii.s 
in the kidney, but not into it, and fixed in forceps lor e,\-- 
position by suturing it to one margin of the tracthig calculi 

parietal incision. Next, the external wound the' kidney!'' '^ 

is closed by two tiers of interrupted sutures ; 
the first row are of chromicised catgut, and bring the cut margins 
of the internal oblique and transversalis together, the second tier 
are of strong salmon gut, and pick up the edges of the external 
oblique and latissimus dorsi in addition to the skin and super- 
ficial fascia. The drainage tube can usually be safely removed 
in from two to three days, and the lumbar sinus allowed to heal. 
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Nephrotomy. — The tcnn nephrotomy implies the exposure of 
the kidney and the making of an incision into its substance. 

Indicatio7i8.—Th^ operation is indicated in the following 
conditions of the organ : — 

(o) In certain cases of hydronephrosis and pyonephrosis. 

(b) In calculus suppression of urine. 

(c) In the treatment of certain cases of simple cyst or h 3 ^datid 
cyst of the kidney. 

The term exploration of the kidney is sometimes used to in- 
dicate the exposure of the organ by a siu’gical operation, when 
it is wished to make a digital examination without necessarily 
making an incision into the renal substance. 

Operation. — The instruments necessary for the performance of 
the operation, and the individual stages of the operation itself, 
are similar to those described in the preceding operation up to 
the stage of exposure of the gland. An incision is then made 
into the diseased portion of the oi’gan, and any fluid collections 
which may be present are evacuated. Drainage is alwaj's 
requisite after this operation. 

Nephrectomy. — The removal of a kidney by the performance 
of a surgical operation is called nephrectomy. The organ may 
be removed, either through an incision made in the lumbar 
region of the diseased side, which does not open the peritoneal 
cavity, or through a transperitoneal incision in the anterior 
abdominal wall. The foi’mer operation is knorvn as “lumbar 
nephrectomy,” and the latter, “ abdominal ne 2 )hrectomy.” The 
choice bet-ween these two operations is a matter of o^hnion, but 
it is certainly best to adopt the lumbar method for all cases except 
those of large solid tumours or jjolycystic disease of the kidney. 
In lumbar nephrectomy, not only is infection of the peritoneum 
avoided, but also the drainage obtained is far superior to that 
possible in an operation from in front, although, of course, if 
the latter procedure be adopted, a second incision may be made 
in the loin for this purpose. Additional sjrace can always be 
obtained, if necessaiy, by prolonging the lumbar w'ound down- 
wards and forwards immediately above the crest of the ilium, and, 
however large a hydronephrosis may be, it can alwaj's be 
punctured with a trocar and cannula, and the sac removed through 
a 5-inch lumbar incision, unless it imove very adherent. The 
advantages of the abdominal route in those special instances in 
which it is desirable are ; — (a) A larger tiunour can be removed 
in this way than is possible through the somewhat limited ilio- 
costal sjrace ; (d) the condition of the renal pedicle can be more 
satisfactorily investigated, and a ligature jflaced in closer 
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proximitj’^ to the great abdominal trunks than would be safe in 
the lumbar method; (c) involvement of the lumbar glands, or 
the presence of secondary visceral growths, will be ascertained 
if present, and under these circumstances the patient will be 
spared the necessity of a severe operation, with such a high 
mortality as that of nephrectomy. 

Indications. — Removal of the kidney may be necessary in the 
following pathological conditions, namely — 

(a.) Certain cases of hydronephrosis, pyonephrosis, and suppur- 
ative and cystic affections which are not amenable to treatment 
by nephrotomy. 

{b) )Some cases of ureteral and renal fistulse. 

(c) Cases of unilateral tuberculous disease of the kidney, in 
which neither the liladder, prostate, nor epididymis are involved, 

(d) Some cases of severe injury of one kidney. 

(e) Certain cases of new growth of the kidney, including 
primary carcinoma and sarcoma, and hypernephroma. Unless 
it is known that the opposite kidney is not seriously diseased, 
and is capable of performing its normal functions, in no case 
would nephrectomy be justifiable. When secondary deposits 
liave formed in other organs, as a result of primary malignant 
disease of one kidney, removal of the affected organ should not 
be attempted. 

1. Lumbar nephrectomy. — SiJecial instmments . — Volkmann’s 
spoon, clamp forceps, and pedicle needle. 

Position. — As for nephro-lithotomy (see p. 205). 

Operation. — The operation may be divided into the follo'adng 
stages, namely ; — 

(a) Parietal incision. — The incision is made in the lumbar 
region, parallel with and about half or two-thirds of an inch 
below the inferior margin of the last rib. It measures in length 
from 4 to 5 inches, according to the obesity of the patient and 
the size of the organ to be removed, commencing in front, and 
terminating at the external border of the erector spinse muscle. 
The various strata of the abdominal wall are divided as in the 
operation of " nephrolithotomy,” until the posterior aspect of the 
kidney is exposed. In some cases it will be necessary to prolong 
the incision downwards and forwards along the crest of the ilium, 
so as to enlarge the field of operation and facilitate the 
manipulations of the surgeon. 

(b) Enucleation of the kidney. — YTienever possible the organ 
should be separated from its surrounding perinephric pad of fatty 
connective tissue. This may be accomplished in many instances 
by the fingers, but it occasionally happens when there has been 
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niucli inflammation — esi^ecialty in old-standing suppurative cases 
— that this cannot be done. If the kidney cannot be separated 
from its surroundings in this manner, it is adUsable to open the 
capsule proper, and then enucleate it. Usually, however, small 
portions will remain behind, adherent to the fibrous capsule. In 
very difficult cases, where the e.vact extent of the renal tissue 
cannot be made out, the removal may be effected either by 
cutting Avith a scalpel or a pair of curved scissors. Sometimes 
a combination of these methods enables the surgeon to separate 
the kidney from its surroundings. When the enucleation has been 
completed, the organ is lifted up in the wound by an assistant, 
so as to alloAv of the separation and ligature of the pedicle. 

(c) Separation and lu/ature of the pediele. — The margins of 
the parietal AA'ound are held Avell apart AA’ith AA'ide flat metal 
retractors, AA'hilst the surgeon defines the pedicle and separates 
it into tAA’o parts, an upper containing the blood A'essels, and a 
lower the ureter alone. The portion of the pedicle containing 
the renal A’essels should be carefully separated from the surround- 
ing tissues for a short distance towards the abdominal aorta. 
This will giA'e more room for the application of the ligature, and 
there aauU be less chance of it slipping afterwards. This having 
been done, a blunt-pointed pedicle needle threaded Avith chromi- 
cised catgut or silk is passed through the centre of the upper 
portion of the pedicle, and the ligature having been divided the 
leash of A^essels is tied off in tAvo separate bundles, and finally one 
of the ligatures is carried round the entire vascular stump ; these 
ligatures should be applied an inch or more from the hilum of 
the kidney. A pair of clamp forceps is then placed on the 
loAAm’ half of the pedicle, or ureter. 

i^d) Removal of the hidney. — The kidney is lifted up into the 
parietal AA'Ound by an assistant, aaIio takes great care not to exert 
traction upon the blood vessels; and then the surgeon, AAUth 
scissors, dhudes both portions of the pedicle, the upper half, 
about tAA"o-thirds of an inch on the peripheral side of the ligature 
— that is to saj’’, in most cases at the hilum of the kidney — and 
the loAver half, on the kidney side of the clamp forceps. The 
organ is then removed. When it is difficult to isolate the 
upper half of the pedicle, owing to extensive inflammatory 
aMesions, a small button of renal ti.ssue may be left on the 
distal side of the ligature, so as to preAmnt any tendency Avhich 
it might otherAAUse haAm to slip. The pedicle is now sponged 
dry and examined, and if any bleeding points become A'isible 
they are picked up AA-ith pressure forceps and ligatured AAith 
chromicised catgut or silk. 
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(e) Treatment of the ureter and closure of the external ivound. 
— When the ureter is apparently healthj’^, a ligature is applied 
to it, and it is dropj^ed back into the -wound. The entire field 
of operation is next irrigated, and the parietal incision closed by 
the insertion of two tiers of sutures, as in nepliro-lithotoiny. If 
there is anj^ oozing, or there has been recent inflammation, a 
drainage tube is passed down into the bottom of the wound, 
and one extremity brought out through an angle of the external 
incision, which has been left open for the purpose. If the ureter 
is dilated and filled with pus or tuberculous material, its interior 
should be well scraped with a small, sharp Volkmann’s spoon ; 
and then, if all the diseased tissue has been got rid of, a ligature 
may be applied as low down as possible, the part above this 
removed, and the ligatured end dropped back into the wound. 
When, however, the ureter is extensively diseased, as in some 
cases of tuberculous disease of the kidney, or in calculous pyo- 
nephrosis, it should either be removed at the same time as the 
kidney or at a later period (see section on “Ureterectomy,” 
p. 226 et seq.). The external incision is then closed as before. 
If all traces of pus cannot be satisfactorily removed, and it is 
decided not to attempt excision of the ureter, the open end of 
the latter is brought into the angle of the parietal incision, 
and fixed there by a few points of suture, the other parts of the 
incision being closed in the usual manner. 

2. Abdominal nephrectomy. — Instruments. — The instruments 
are the same as those required for the “ lumbar ” operation. 

Position. — The patient is placed in the dorsal position on the 
operating table, the surgeon stands on the affected side, the chief 
assistant opposite to him, and a second assistant at his right 
hand. 

Operation. — The stages of the operation are — 

(a) Abdominal incision . — An incision from 4 to 6 inches in 
length, according to the size of the diseased kidney and the 
thickness of the abdominal walls, is made in the linea semilunaris 
of the affected side, the centre of the incision being at the level of 
the umbilicus. This is deepened until the peritoneal cavity has 
been opened for the entire length of the incision. The hand of 
the surgeon is then introduced through the aperture, and the size 
and connections of the diseased organ made out, and, in addition, 
the kidney of the opposite side is examined by passing the hand 
over to that side. If the patient is fat, considerable difficulty 
may be experienced in distinguishing the healthy kidney, owing 
to the large amount of perinephric fat which surrounds it. If it 
is found advisable and possible to remove the diseased kidney. 
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and that on the opposite side is present and healthy, the 
operation is proceeded with. 

(b) Exposure of the kidney . — ^The small intestines and omentum 
are pushed over towards the opposite side of the abdomen, and 
held out of the way by the insertion of one or more abdominal 
pads. The margins of the external wound are held aiJart with 
retractors, and the outer aspect of the colon on the diseased side 
defined. The parietal peritoneum, on the outer side of the colon 
and just beyond it, is divided, or, better, torn with the fingers 
until an aperture 2 or 3 inches in length has been made. By tear- 
ing the tissues with the fingers the peritoneum on the anterior 
aspect of the posterior abdominal wall, together with the colon, 
is lifted up and separated from the anterior surface of the kidney 
and its blood vessels. A number of small blood vessels may 



Fig. 169. — ^Abdominal ue- 
pbrectomy. Line of ex- 
ternal incision. 


require ligature during this stage. 

(c) Separatiou and ligature of the 
2 oedicle . — When the anterior aspect of 
the kidney and its pedicle have been 
exposed, the vessels are separated as 
far as possible from the adjacent tissues 
with the finger, and, having been trans- 
fixed with a blunt aneurysm needle, 
they are securely tied off in two 
separate bundles 1 in. or more from 
the hilum of the kidney. The ureter is 
next either seized with claraj) forceps or 
ligatured. 

(d) Removal of the kidney. — The 


ureter is severed on the kidney side of 


the clamp, the blood vessels are divided, and then any con- 
nections between the kidney and the surrounding tissues arc 


broken down with the finger. The organ can now be lifted 


out of the wound and removed. If it is doubtful whether the 


ligature on the blood vessels will hold, a second one ought to be 
applied a short distance nearer the aorta, taking care to avoid 
the inferior vena cava on the right side. All bleeding points in 
the field of operation are picked up ^vith pressure forceps, and 
ligatured. If the ureter is healthy, a ligature is applied to it 
and it is dropped back into the abdomen ; but if it is dilated and 
filled with pus or tuberculous material, it is best either to remove 
it or to scrape away as much of the purulent matter as possible, 
and then to make a small incision in the lumbar region, and 
bring it out through this opening, the margins of its open end 
being sutured to the external wound. 
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(e) Treatment of the 2 ^entoneum, and closure of the external 
wound. — The space from Avhich the kidney has been taken is 
thoroughly sponged out and irrigated rvith an antiseptic lotion 
(or hot salt solution), so as to remoA’e all blood-clots, etc., and 
render evident any bleeding A’essels which may have escaped 
ligature. When this has been done, the peritoneum and the 
intestines are allowed to fall back into their former positions. 
The wound in the peritoneum on the outer side of the colon 
must be sutured, and if there is considerable oozing of blood 
from the field of operation a second incision should be made in 
the loin, and through it a drainage tube inserted. The external 
Avound is closed in the usual manner. 

Nephrorrhaphy, or Nephropexy. — I'he operation AAdiich has 
for its object the fixation of an abnormally movable kidney to 
the posterior abdominal Avail is called nephrorrhaphy, or nephro- 
pexy, the former term being more commonly used. 

Indications. — The cases in AA’hich operation is advisable may 
be divided into four classes i — 

(a) All cases of movable kidney shoAving acute exacerbations 
of anterior renal pain, often accompanied by vomiting and 
occasionally by hcematuria. 

(h) Cases of movable kidney showing evidence of pathological 
changes in the kidney, namely, hydronephrosis, transient albu- 
minuria, casts in the urine, or increased frequency of micturition. 

(c) Oases in which the movable kidney is mechanically causing 
changes in other viscera, e.y., stomach or duodenum. 

(d) Cases of movable kidney Avith severe aching in the lumbar 
region, in which an efficient truss has failed to relieve the 
symptoms. 

The following conditions contra-indicate operation ; — 

1. klovable kidney associated A\fith Gldnard’s disease. 

2. Marked prolapse of the genital organs in the female. 

3. A pronounced type of neurosis in the patient. 

Special instruments. — As for nephrotomy, and in addition a 
fully curved rounded needle. 

Position. — The positions of the patient, surgeon, and assistants 
are the same as in lumbar nephrectomy. 

Operation. — The stages of the operation are — 

(a.) Parietal incision . — The incision, AA'hich should be 4 or 
more inches in length, depending on the fatness of the patient, 
commences above in the posterior renal angle at the outer border 
of the erector spin®, and passes doAAuiAvards and slightly outwards 
towards the crest of the ilium. The upper angle of the incision 
should be about 4 inch below the lower margin of the last rib. 
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It sliould be carried througli tire almost vertically running fibres 
of tbe latissiinus dorsi and external oblique, until tbe transverse 
fibres of tbe lumbar origin of tbe internal oblique are exposed. 
Two lateral flaps are then made of all tbe tissues so far divided 
by a few lateral sweeps of tbe knife through tbe loose areolar 
tissue separating tbe muscular layers, until tbe surface of tbe 
inteinial oblique is bared for an extent of about f inch on each 
side of tbe incision. Tbe internal oblique and transversalis are 
then divided in tbe line of tbe original incision. It is not always 
advisable to sifiit tbe muscles in tbe direction of their fibres, 
as sometimes a satisfactory exposure cannot be obtained b}' this 
means, and tbe risk of a lumbar hernia, occurring in an aseptic 
case, is so small that, for pi-actical purposes, it can be neglected. 
All bleeding points are now' picked vrp and ligatured with fine 
silk, and tbe deeper part of tbe w’ound is sponged out and ex- 
posed by tbe insertion of a large pair of retractors. 

(b) Ex2:>osure of the kidney, removal of fat and connective 
tissue from its 2yosterior as2)ect, and se2)aration of a 2)ortion of 
its fibrous ca2mde. — In these cases a large amount of perinephric 
fat is tbe exception, and consequently tbe post -renal ‘fascia 
can be 2ficked up with dissecting forceps and incised, and then 
tbe fatty capsule broken down with tbe finger until tbe 
postero-external surface of tbe kidney comes into view'. If tbe 
kidney is very movable .some difficulty may occur at first in 
localising it, and firm, steady irressure from tbe front in an 
upw'ard and backw'ard direction by tbe assistant’s clenched fist 
w'ill greatly expedite matters. Having found tbe kidney, it is 
wise, before proceeding further, to separate, ligature, and remove 
all fat and loose connective tissue that w'ill be likely to inter- 
vene between tbe posterior aspect of the kidney in its new 
position and the lumbar jrarietes ; for not only w'ill this ^u’event 
f)roper fixation, but also, as this tissue has a poor blood 
suppl}', its vitality w'ill be iuif»aired by tbe tearing process, 
and in consequence tbe presence of tags w'ill favoirr the 
occurrence of sui^puration. Owing to tbe lengthened renal 
pedicle, no difficulty, other than that occasioned by tbe free 
mobility of tbe organ, will be met with in bringing tbe kidney 
out on to the loin ; but, before doing this, some estimate of tbe 
space in tbe upper part of tbe vertebral recess at tbe disposal of 
the surgeon should be formed. Tbe object to be attained is to 
jrlace tbe kidnej' at its normal level in the loin, or, failing that, 
to fix it as high as space will allow'. 

Tbe process of partial decairsulation is effected by an “I”- 
sbaped incision through the tunica jn'opria, tbe perpendicular 
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portion of the “ I ” being sitnated well toAvavds the onter part 
of the posterior surface of the kidnej’^ (Fig- 170). The two 
lateral flaps, so marked out, separate quite readily, and should 
he turned outwards and laid flat upon the surface of the kidney. 
The denuded area should have a long diameter not less than 
two-thirds of the long axis of the kidney, and its breadth should 
be 2 inches or slightly less. 

(c) Fixation of the liidney to the tissues in lumbar region . — 



Fig. 170. — Nepliroirhapliy. Method of ms>eition of 
“ fixatiou ” butures. 


Sutures of fine silk are now passed by means of a round intestinal 
needle ; six, as a rule, are sufficient, and these should be arranged 
as shown in the accompanying figure. The two lateral sutures 
on each side take up, by means of an in and-out movement of 
the needle, two layers of capsule, no portion of the renal cortex 
being included in their grasp. The two polar sutures take up 
only one layer of capsule, and are situated respectively im- 
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mediately above and below, tbe decapsuiated area. ' Tbe kidney 
is now replaced in the renal recess, and the sutures are passed 
through the lumbar parietes, taking up the internal oblique and 
transversalis muscles only. The polar sutures traverse both 
edges of the muscular layer, but the lateral sutures are passed 
I to 1 inch away from the edge of the incision of their own side. 
Each end of a lateral suture is passed separately, so that, when 
the ends are tied together, the suture may include a sufficient 
piece of the muscular layer to ensure a firm grip. 

(d) Closure of external wound. — None of these renal sutures 
are tied until the cut margins of the internal oblique and 
tx'ansversalis have been brought together by interrupted sutures 
of fine silk. When this has been done the kidney is pressed 
firmly up into the loin from in front by the assistant’s hand, 
and the renal sutures gradually tightened. It is obvious that 
the final position of the kidney depends upon the i-elative level 
of the decapsuiated area on the posterior renal surface, and the 
level at which the uppermost suture passes through the edges 
of the incision. The saperGcial nmscuhr layer is approximated 
by another row of interrupted sutures of fine silk, and then the 
.skin incision is closed, without drainage, by sutures of salmon 
gut. 

Operations upon the Ureters 

Anatomical considerations. — The ureter is a hollow muscular 
tube, about 1 1 inches in length, rvhich commences at the pelvis 
of the kidney, and passes downwards and inwards to end in the 
bladder at the postero-lateral angle of the trigone. Throughout 
its entire course it lies in the extra-peritoneal tissue, and where 
it leaves the lateral pelvic wall to enter the base of the bladder 
it is surrounded by a very strong band of fibrous tissue, which 
helps to keep the trigone stationary during the varying degrees 
of distension of the bladder. The ureter may be divided into 
three portions ; (a) abdominal ; (d) pelvic ; and (c) vesical. 

(a) The abdominal poi’tion, 5 to 6 inches in length, passes 
downwards and inwards to enter the cavity of the true pelvis 
by crossing either the termination of the common iliac or the 
beginning of the external iliac artery ; on the right side it passes 
behind the termination of the ileum, and on the left is concealed 
from view by the pelvic colon. Throughout its entire course it 
lies upon the psoas muscle, crosses the genito-crural nerve, and 
is crossed by the spez’matic or ovarian artery. 

(d) The pelvic part, 4 to 5 inches in length, passes downwards 
and forwards round the lateral wall of the pelvis, immediately in 
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front of the internal iliac artery ; it crosses the obtiu-ator vessels 
and nerve, and in the female forms the posterior boundary of 
the fossa ovarica. In the remainder of its course its relations 
differ in the two sexes. In the male, it now passes forwards 
and inwards along the upper border of the vesiculre seminales, 
has the vas deferens separating it from the bladder, and is 
surrounded by the inferior vesical plexus of veins. In the 
female, it enters the base of the broad ligament, passes behind 
the uterine artery in the transverse part of its course, and then 
turns forwards below it to reach the base of the bladder ; where 
it lies in relation with the artery it is inch from the side of the 
cervix, and below this is in direct relation to the lateral vaginal 
fornix. 

(c) The vesical ijortion, f inch in length, pierces the musculature 
of the bladder base very obliquely, and is usually seen opening 
by means of a transverse slit on the summit of the outer portion 
of the prominent bar of muscle, which bounds the trigone behind. 

Varieties of operation. — From a surgical point of riew, the 
ureter may be exposed by an operation either in the abdominal 
or pelvic portion of its course, and it may be approached either 
through the peritoneum or outside this membrane. The former 
operations are called “ trans-peritoneal ” and the latter “extra- 
peritoneal.” As regards regions, the ureter may be attacked 
from the loin — lumbar operation; from the iliac region — iliac 
operation; from -within the bladder — ^vesical operation; and 
through the antero-lateral abdominal wall, by an incision 
through the corresponding linea semilunaris — abdominal 
operation. By a combination of the lumbar and iliac operation, 
almost the entire course of the ureter may be exposed. 

Other methods have been suggested and occasionally prac- 
tised, such as rectal, sacral, perineal, and vaginal. For a 
discussion of these, the student is referred to a larger treatise. 
The operations mentioned will be found to meet nearly all 
practical requirements. 

The different methods of exposing the ureter will now be 
described, and afterwards the various surgical procedures which 
can be performed, as well as the main indications for them. 

Lumbar operation. — Position . — The patient is placed lying 
on the sound side with a hard pillow or sandbag underneath the 
loin. The surgeon stands behind the patient, and his assistant 
on the opposite side. 

Operation. — An oblique incision 5 inches long is made, com- 
mencing 1 inch above the anterior superior spine of the ilium, 
and extending upwards and backwards to a point 1 inch below the 
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lower margin of the last rib and over the lateral margin of the 
erector spinte muscle (about 2 inches from the spinous processes of 
the vertebraj). The skin, fascia, and muscular strata are divided 
as in exposure of the kidney, and the post-nephric fascia laid 
bare. This is carefully incised for the entire length of the 
incision, and then the perinephric fatty tissue in the upper 
portion of the wound broken down with the finger or dissecting 
forceps, until the lower part of the kidney is visible. The 
pelvis of the kidney is then defined on the inner side, and the 
ureter traced downwards and inwards as far as the brim of the 


pelvis, where it crosses the common iliac artery. Care must be 
taken to avoid opening the peritoneum in exposing the 
abdominal course of the ureter. This can generally be done by 
keeifing close to the outer margin of the quadratus lumborum 



muscle. In order to obtain a 
good exposure of the deeper struc- 
tures, after division of the muscular 
and fascial strata, the margins of 
the wound should be held widely 
apart by large abdominal retractors 
(Fig. 167). If further exposure 
of the ureter be required, the in- 
cision should be prolonged forwards 
parallel with Poupart’s ligament. 

Iliac operation. — Position. — 


Fio. 171.— E.vposure of ureter The patient is placed in the dorsal 
by iliac metliod, position, the surgeon stands on the 

R Sonin insuSoplrniion. affected side of the patient, and the 

assistant on the opposite side. 

Operation. — An incision 4 to 5 inches long is made, commencing 
at a point | inch above Poupart’s ligament, a short distance to the 
outer side of the lateral vertical plane, and extending upwards and 


backwards parallel vith Poupart’s ligament and the iliac crest, to 
a point the same distance above the iliac crest and 2 inches behind 
the anterior superior spine of the ilium. The skin, fascial, and 


muscular strata of the abdominal wall are incised until the extra- 


peritoneal tissue is exposed. Care must be taken not to injure the 
deep epigastric artery in the inner angle of the incision. If it is 
exposed it should be pulled inwards with a retractor. With the 
fingers the peritoneum is separated from the anterior aspect of the 
fascia in the iliac fossa, until the external iliac artery is laid bare. 
This is then followed upwards and inwards until the ureter is 
found as it crosses the brim of the pelvis. The inner margin of 
the wound is next strongly retracted, the peritoneum peeled from 
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the lateral wall of the pelvis, and the ureter traced downwards, 
forwards, and inwards until it reaches the base of the bladder. 
The terminal part of the ureter is recognised by the appearance 
of the vas deferens and the vesicuJa scininalis in the inner part 
of the wound, and the bladder by the reddish strands of 
muscular fibres. Gentle traction on the first exposed pelvic 
portion of the ureter assists in fully exposing the deeper part at 
its junction with the bladder. Considerable hreinorrhage may 
be met with in exposing this terminal portion, ovung to injuries 
to the veins of the inferior vesical plexus. 

In both of these operations the ureter can generally be readily 
recognised, especially when it is enlarged by an impacted 



Fig. 172. — Bxposuie of entire course of ureter by an ilio-lumbar incision. 
a. oblique incision. | 0. Curved incision. 

calculus, or dilated owing to obstruction in some part of its 
course. In order to expose the entire ureter, the above two 
incisions may be combined, as in Fig. 172. 

Trans-peritoneal operation. — PosiWoa.— The position of the 
patient, surgeon, and assistants is the same as in the previous 
operation. The parietal incision varies according to whether it 
is desired to expose the abdominal or the pelvic portions of the 
ureter. It is best made about a half to three-quarters of an 
inch to one side of the middle line, in the position shown in 
Fig. 173, for the pelvic part of the tube; and through the 
linea semilunaris when it is wished to deal with the abdominal 
portion. 
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For exposure of abdominal part. — ^An incision 4 inches long 
is made in the corresponding linea semilunaris, commencing 1 
inch above the umbilicus, and extending 3 inches below it. The 
abdominal walls are incised, and the peritoneal cavity opened, 
as in the operation for abdominal nephrectomy. The position 
of the portion of the ureter it is wished to expose being 
determined upon, an incision about 2 inches long is made through 
the parietal peritoneum on the posterior abdominal wall and 
well to the outer side of the ureter. The ureter having been 
defined, it is dealt with according to one of the methods 
described in the succeeding sections. In order to obtain a good 

view of the ureter, the wound 
must be widely retracted, and the 
intestines packed well over to the 
opposite side of the abdomen by 
means of a large abdominal pad. 

For exposure of pelvic part. — 
An incision to 4 inches long is 
made half an inch to one side of 
the middle line. The different 
strata of the abdominal wall are 
dinded, and the peritoneal cavity 
opened. The coils of intestine 
and the omentum are pushed well 
upwards out of the way, and 
the position of the ureter within 
the pelvis determined. This can 
readily be done if it be re- 
membered that the ureter in this 
part of its course is lying imme- 
diately in front of the internal iliac 
artery. An incision 2 inches long 
is then made through the parietal peritoneum of the pelvis 
parallel with the ureter, and a little above it. The peritoneum 
is separated, and the course of the ureter laid bare. Care must 
be taken during this procedure not to allow the assistant to 
retract the ureter along with the peritoneum. Yery deep and 
wide abdominal retractors, of the shape shown in Fig. 167, are 
necessary for the performance of this operation. 

Comparison of the extra-peritoneal and intra- or trans- 
peritoneal methods, and general indications as to choice of 
operation. — The intra- or trans-23eritoneal method is the only 
one which can be adopted where it is desired to establish an 
anastomosis of the ureter with either the bladder or a portion of 



Fig. 173.— luoiaious 
ureter by *'trans 
metliod.” 


to expose 
peritoneal 


a. For abdominal 

b. For pelvic part. 
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the alimentary canal ; otherwise, in all cases of calculi, strictures, 
Yalvnlar formations of the mucous membrane, and when excision 
of the whole or part of the ureter is necessary, one of the extra- 
peritoneal methods should be made use of. A considerable number 
of patients, in whom operations upon the ureter are requisite, 
ha’ve a septic condition of the urine, or there may be ulceration 
of the walls of the ureter ; in all these, trans-peritoneal opera- 
tions are almost invariably followed by the development of 
peritonitis, either by contamination of the peritoneum at the 
time of operation, or by extension of septic urine to it afterwards 
along the course of the incision. All cases in which it is 
necessary to incise the wall of the ureter are very liable to have 
an escape of urine for a short time along the line of incision, and 
if this has been performed by the trans-peritoneal method, it 
usually happens that the escaped urine sooner or later enters the 
peritoneal cavity and gives rise to serious complications. 

In my opinion, the extra-peritoneal operations, in the majority 
of instances, give quite as good if not a better view of the ureter ; 
the ureteral manipulations can be carried put with as great ease j 
and in every case satisfactory drain^e can be easily and 
effectively established. These are th& reasons for so strongly 
advocating the adoption of extra-periteneal operations, with the 
exception of those cases where the esrablishment of an anasto- 
mosis is necessary, / 

Vesical operation. — The interior of the bladder is exposed 
by performing a preliminary “ suprapubic cystotomy,” according 
to the method given on page 236 et seij.., and then the opening 
of the ureter into the bladder on the affected side is incised, and 
sufficiently enlarged to carry out whatever may be necessary on 
the lower part of the ureter. This operation is of especial value 
in cases of impaction of a mdnary calculus in the terminal 
portion of the ureter, and in constrictions of the ureteral opening 
due to cicatrisation following a previous ulceration. When these 
operations are performed, the patient should always be placed 
in the inclined or “ Trendelenburg ” position. 

Ureterotomy. — This operation comprises the making of an 
incision through the wall of the ureter, and is performed in the 
majority of instances for removal of urinary calculi impacted 
in the lumen of the ureter (uretero-lithotomy), occasionally for 
removal of a valve of mucous membrane which interferes with 
the ordinary permeability of the canal of the ureter, and also as 
the first part of the operation of “ ureteroplasty ” (p. 225, q.v.). 

Position . — The position of the patient varies according to the 
part of the ureter it is wished to expose. YHien the lumbar 
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portion is songlit, tlie patient is placed in the semi-prone position ; 
and when the pelvic or vesical parts are the seat of disease, he 
is placed in the dorsal position, with the pelvis raised. 

Operation. — The operation can be carried oirt in the following 
stages : — 

(а) Exposure of the ureter . — The ureter is exposed by incis- 
ing the abdominal walls, according to one of the methods 
already de.scribed. 

(б) Se 2 Mration and fixation of the portion of the ureter it is 
7vished to deal with . — When the seat of imi)action of the urinary 
calculus, or the locality of some other pathological condition, 
has been determined, the ureter is separated by careful dis- 
section from the peritoneum in front and the fascia behind, for 
a distance of about .3 inches, and then this portion is brought 
towards the parietal wound and held in position by an assistant. 
Usually this is quite easy, as the ureter is surrounded by loose 
connective tissue containing a variable amount of fat; but 
when inflammation has occurred, considerable difficulty may be 
experienced in effecting the separation. 

(c) Incision of ureter. — Whan a calculus is immovably im- 
pacted within the canal, a longitudinal incision is made on the 
postero-external aspect of the ureter, opposite the position of the 
calculus, and sufficiently long to permit of .easy extraction 
without laceration of the walls. Extraction is best carried out 
by the aid of long-handled, narrow-bladed calculus forceps. 
If the calculus can be moved upwards, an incision of sufficient 
length is made through the postero-external wall of the dilated 
rrreter, about an inch or a little more above the seat of arrest of 
the stone. The calculus having been removed, the course of 
the ureter is investigated with a bougie, in order to detect a 
second calculus if iwesent, and also to determine the permeability 
or otherwise of the canal. When the object of operation is the 
treatment of a valve of mucous membrane, the position of this 
valve is first determined, and then the postero-external wall 
of the ureter inci-sed in a vertical direction, parallel with the 
long axis of the tube, and immediately on the kidney side of 
the lesion, for an inch or a little more. The projecting fold of 
mucous membrane is then cut away. 

(d) Treatment of the wound in the ureter . — Whenever the 
parts operated upon are not the seat of septic inflammation or 
suppuration, and the ureteral walls have not been lacerated, the 
incision in the ureter should be carefully closed by the insertion 
of a series of fine sutures of chromicised catgut or silk. If, 
however, the area of operation is .septic, as it is certain to be 
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if tlie urine is infected, or wlien tire ureteral walls liave been 
lacerated, it is better not to attempt to close tbe opening, but 
to establish free drainage through, a convenient part of the 
parietal wound. 

(e) Closure of parfetaZ tvound . — If the opening in the ureter 
has been closed by sutures, a roll of gauze or a small drainage 
tube should be passed down to the seat of the sutures, and the 
other extremity brought out through the nearest part of the 
external wound. The other portions of this wound are then 
closed by tiers of catgut sutures. 

When the opening in the ureter has been left partially or 
completely unsutured, a large rubber drainage tube should be 
passed down to the ureteral opening and brought out at a con- 
venient portion of the parietal wound. A sufficient portion of 
the latter is left open so as to allow very free drainage, and 
the remainder closed by careful suturing. 

If a calculus is impacted immediately above the opening of 
the ureter into the bladder, or a fibrous constriction exists at 
this opening, a suprapubic cystotomy is first performed in order 
to expose the part of the ureter affected. Next, the opening of 
the ureter on the affected side is brought into view and ineised 
in ail upward and outward direction. In the case of an im- 
pacted calculus, this is removed with suitable forceiis through 
the opening thus made. The vesical and ureteral wound is then 
sutured, care being taken to leave a good canal for the subse- 
quent passage of urine. If the iiathological condition is a 
stricture or stenosis of the ureteral opening into the bladder, 
the opening is first enlarged by incision, as above, and then the 
mucous membrane of the adjacent portion of the bladder is 
dissected up for a short distance and if 2iossible sutured to the 
margins of the enlarged opening. This procedure prevents sub- 
sequent contraction of the orifice. 

Ureteroplasty. — This operation consists in restoring the 
lumen of a constricted ureter to its normal size by the perform- 
ance of a plastic procedure. 

Indications . — Stricture and stenosis of the ureter dependent 
cither upon some previous ulceration of its walls, or due to 
iujuiy. 

Operation. — The ureter is exposed by one of the methods 
already described, and the affected portion sejiarated from its 
connective tissue and peritoneal surroundings. A vertical in- 
cision is then made through the wall of the ureter, extending 
the entire length of the stenosed part, and also for a short 
distance above and below it. Next, the margins of this incision 

14 
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re separated, and then approximated b}'- traction, until they 
ome togetlier in a direction at right angles to the long axis of 
he tube. The two extremities of the original incision in the 
rail of the ureter are now fixed together by the insertion of a fine 
hromicised catgut suture, and subsequently the other parts of 
he incision in a like manner. The details of the suturing are 
ixactly similar to those described in connection with “ jryloro- 
)lasty” {p. 72, 

When the operation upon the ureter has been completed a 
imall gauze drain is passed do^yn to the sutured area, and the 
snd brought out through an angle of the parietal wound. The 
<ther portions of this wound are then closed by insertion of tiers 
)f sutures. 

Ureterectomy. — By the term ureterectomy is understood 
•emoval of either the whole or part of the ureter. It may be 
larried out at the same time as removal of the kidney, or at a 
ater period. The term “ resection of the ureter ” is generally 
riven to the operation which comprises excision of a segment of 
lie ureter, and subsequent anastomosis, either of the two cut 
mds, or, when it is the distal portion of the tube which has been 
•emoved, of the proximal end rvith the bladder or a jiart of the 
intestinal canal. 

Indications. — (a) Tuberculous disease of the ureter, when the 
kidney of the corresponding side is affected, and the opposite 
kidney and bladder are healthy. 

(b) Chronic m’eteral fistula, which cannot be cured by other 
means. 

(c) Chi'onic inflammation and supjmration following calculous 
disease in connection with the ureter, or, in occasional cases, 
chronic ureteritis, the result of extension of the suppurative 
process from the kidney or bladder. 

(d) Malignant growths of the ureter when they have not too 
extensively involved the adjacent tissues, and are not accom- 
panied by the formation of secondary growths. 

All operations for removal of the ureter ought to be carried 
out by the extra-peritoneal method, except in those cases in 
which it is done as part of an operation for removing a 
malignant tumour of the bladder. In this latter class supra- 
pubic cystotomy is first performed, and in removal of the 
bladder growth the peritoneal cavity is usually of necessity 
opened. 

Position . — The patient is placed in the semi-prone position, 
lying upon the sound side; the surgeon stands on the affected 
aide, and his assistant opposite to him. It is advisable to have 
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a second trustwovtliy and capable assistant, on account of tbe 
large wound requiring considerable retraction. 

Operation. — Removal of the ureter may be divided into the 
following stages : — 

(a) Parietal incision and exposnre of tlie ureter.-~PhB ilio- 
inguinal incision is first made as in Fig. 172, later it may be 
continued backwards or forwards if this is found requisite, and 
the course of the ureter exposed. 

{h) Separation and removal of the ureter.^The ureter having 
been identified, it is separated from the overlying peritoneum 
and surrounding connective tissue by careful dissection, opening 
of the peritoneum at any point being esiDecially avoided. When 
the kidney is to be removed at the same time, this part of the 
operation is proceeded with first, and is completed by clamping 
the upper iDortiou of the ureter in two places and dividing 
between. The lower part of the ureter is then separated down 
to a point as near its junction with the bladder as possible, a 
ligature is applied close to the bladder, a clamp placed \ inch 
on the proximal side of this, and the ureter severed close to 
the ligature, and removed. When the lumen of the ureter 
contains purulent matter, the region of the bladder should be 
carefully packed off with gauze, which will absorb any fluid 
exudation, and so avoid contamination of the pelvic portion of 
the field of operation with septic material. Next, the mucous 
membrane of the stump of the ureter is cauterised, either Avith 
liquefied carbolic acid (90 per cent.) or rvith the actual cautery, 
and the fibrous and muscular coats scato .over it with two or three 
points of silk suture, introduced by Lembert’s method. When- 
eA'er the mucous membrane of the stump is thickened and 
infiltrated, all softened tissue should be scraped away with a 
small Volkmann’s spoon before cauterisation. 

(c) Treatment of the woimd. — The entire wound should be 
thoroughly irrigated Avith an antiseptic solution, and then two 
rubber drainage tubes inserted. One of these is placed in the 
lumbar portion of the Avound, and the other in the pelvic part. 
The portions of the parietal wound between, aboA'e, and below 
the places of exit of the drainage tubes are finally closed by 
sutures. 

The operation of simultaneous remoA'al of the kidney and 
ureter is knoAA’ii as “nephro-ureterectomy.” It should only be 
done in those cases where the general condition of the patient is 
sufficiently good to alloAA’ of so seA'ere an operation. Occasionally 
it Avill be found adAusable to remove the ureter at a subsequent 
peiiod. This is usually called ^^secondai'p ureterectomy T 
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Resection of tlie ureter. — This operation is indicated in — 

(a) Cases of hard fibrous stricture of the ureter which cannot 
be treated by ureteroplasty. 

{b) Injuries of a small segment of the ureter, when associated 
with severe laceration of the ureteral wall. 

(c) Involvement of a small segment of the ureter in a 
malignant gi'owth, w’hich can be removed by operation. 

Operation. — The stenosed portion of the ureter, or the part 
involved in a malignant gi-owth, is exposed by one of the ■ 
methods already described, then the diseased 
portion is excised by cutting across the tube 
transversely in two places, and taking away 
the part thus separated. WJien this has been 
done, one of the methods of “ uretero-anastom- 
osis ” is carried out in order to complete the 
operation, and so establish the patency and 
continuity of the ureteral canal (p. 229 et seq.). 

Ureteral anastomosis. — An anastomosis 
may be established between an open end of a 
m-eter and the distal portion of the same ureter, 
between it and the urinary bladder, or between 
it and a segment of the alimentary canal. 
These are called respectively, “ uretero-ureteral 
anastomosis,” “ urotero-vesical anastomosis,”and 
“ uretero-intestinal anastomosis.” The first two 
operations are those usually practised, uretero- 
intestinal anastomosis haring been found to be 
almost invariably followed by septic conditions 
^^nreten5~anastom- ureter and kidney, which ultimately 

osis (Van Hook’s prove fatal. 

lateral method). Indications for “ ureteral anastomosis ” .• — 

(®) resection of a portion of the 

6. Pro.\imai part ureter has been performed for stenosis, ulcera- 
c. tiou, local destruction, or malignant grotvths. 

(b) After accidental or intentional division, ■ 
during the performance of abdominal or pelvic operations. 

(c) After injuries which have caused dir'ision of the ureter. 
These may be either intra- or extra-peritoneal, and per- 
forating or non-perforating. Before deciding wEich variety 
of ureteral anastomosis is most advisable, and whether it shall 
be carried out by an extra-peritoneal, or an intra- or trans- 
peritoneal operation, every individual case must be carefully 
considered, and the advantages or disadvantages of the proposed 
operation discussed. As a general rule, it may be stated that 
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most cases wliicli require urctei-al anastomosis can be most 
conveniently operated upon by tbe trans-peritoneal method, and 
that uretero-ureteral anastomosis should only be made use of 
when the course (and not the lower extremity) of the ureter is 
the seat of the lesion ] uretero-vesical anastomosis must be 
practised when the lower portion of the ureter is involved. 

Uretero-ureteral anastomosis. — This form of anastomosis 
can be carried out either by suturing together directly (trans- 
versely or obliquely) the cut ends of a divided ureter, by 
invaginating the upper end into the lower, or by closing the 

open end of the distal segment and 
implanting the end of the proximal 
segment into the side of the first 
pai’t of the distal. When the ureter 
above its lower extremity has been 
the seat of some disease or injury 




I. 

Fig. 175. — Uretcro-ureter.il anastomosis. 

I. I!ov6c's oblique method— (1) Ends of ureter prepared and (2) sutured. 

II. Poggi's end-in-ciid method. 

A. and B. Sutures. | C. Pro.ximal part of divided ureter. 

D. Distill part of divided ureter. 


which has necessitated ureteral anastomosis, according to the 
records of published cases, the lateral operation appears to 
have been followed by the best results. The actual establish- 
ment of uretero-ureteral anastomosis is effected by the following 
procedures : — 

(a) A circular ligature is placed around the distal segment 
about ^ inch from the cut extremity (Fig. 174, a). 

(b) With a pair of fine-pointed scissors a longitudinal incision, 
twice the length of the diameter of the ureter, is made in the 
wall of the distal portion of the ureter, inch below the circular 
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ligature (Fig. 174, a), and an incision Tertical in direction is 
also made in the free end of the proximal .segment for a 
distance of | inch (Fig. 174, 6), This second incision is said 
to ensure patency of the canal and prevent development of a 
.stricture. 

(c) Two very small sewing needles are threaded on one strand 
of fine catgut, and 23assed from within outwards, through the 
wall of the proximal- end of the ureter ^ inch from the free end, 
the needles being about | inch apart. These needles are carried 
through the aperture or slit in the side of the distal part of the 
ureter, down the tube for i inch, and then jsushed through the 
wall of the duct side by side. 

(d) Traction is now made on the catgut loop which passes 
through the wall of the ureter-, so as to draw the upper or 
proximal segment of the ureter into the lumen of the lower 
or distal portion. The two ends of the loop are tied firmly 
together, and one or two fine sutures inserted to fix the fibrous 
and muscvrlar coats of the ureter at the margin of the lateral 
aperture. The peritoneum is then replaced and sutured (in the 
trans-peritoneal operations), and the operation comifieted in the 
usual manner. 

When lateral anastomosis cannot be performed, on account of 
the small amount of ureter which is available, the two ends 
must be joined together directly by sutures either by the trans- 
verse or the oblique method, according to the manner of section. 
Fig. 175, I. and II., shows the different stages of these 
proceedings. 

TJretero-vesical anastomosis. — As has already been men- 
tioned, this operation is the only one possible in cases of resection 
of the lower part of the ureter in which too little vrreter is left 
for uretero-ureteral anastomosis, and in those patients in whom 
the lower segment of the ureter has been excised on account of 
malignant growths of the bladder extending to it, or when the 
lumen has been practically entirely obliterated by hard fibrous 
tissue. Indeed, in almost every case, if the upper end of the 
divided ureter can be brought down to the bladder, this operation 
should be adopted in preference to all other procedures. 

The methods of joining together the open end of the ureter 
and the bladder wall are depicted in Figs. 176 and 177. 

In Witzel’s ojreration (Fig. 176), n-hich is performed extra- 
peritoneally, the bladder is first of all pulled upwards into the 
iliac fossa of the affected side, and sutured in that position. 
The obliquely cut end of the ureter is then implanted by means 
of a few interrupted catgut sutures into an opening made into 
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the bladder, and about 1| to 2 inches of the ureter buried in the 
bladder wall by a series of Lembert sutures introduced, as shown 
in Pig. 176. 

In Boldt’s method (Pig. 177), ureteral implantation is 
simplified by the passage of a ureteral catheter. 


Operations upon the Urinary Bladder 


Puncture of the bladder. — Indications . — Puncture of the 
bladder is indicated in cases of acute distension, which cannot be 
relieved by the passage of a catheter ; it may be adopted 


either as a temporary or a 
permanent measure. As a 
temporary measure it may be 
necessary, in cases of stric- 
ture, to tide over matters 
until such time as a filiform 
catheter or bougie can be 
passed into the bladder, or 
some more radical procedure, 
such as IVheelhouse’s opera- 
tion, can be carried out. 
Some cases of acute retention 
due to prostatic disease in 
which a catheter cannot be 
passed may also render its 
performance requisite, since 
it is dangerous to at once 
proceed to prostatectomy 
under these circumstances, 
even if the absence of severe 
vesical sepsis and kidney 
disease would otherwise seem 
to render this possible. 

As a permanent measure 



Fig. 176. — Uretero-vesical anastomosis 
(Witzel’s operation). 

a. Urinary bladder in normal position. 

b. Urinary bladder pulled over to right 

after sutures have been inserted. 

c. Right ureter. d. Left ureter, 

e. Aorta and common iliac arteries. 


it is indicated in those cases of enlargement of the prostate in 
which catheterisation is impossible, and either the nature of the 


growth or the condition of the renal functions forbid prostatec- 
tomy, or in which the patient wdll not entertain the idea of 
the more radical procedure being carried out. 

(fl) S'Ui')ra 2 nihic jUfiictiu'e with the needle of an aspirator '. — 
The bladder is steadied by an assistant placing one hand on each 
side and appljdng pressure in an inward direction. A point 
is then selected immediately above the pubes, and the needle of 
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the aspirator forced inwards, until the point has entered the 
cavity of the bladder. The urine is allowed to flow out, the flow 
being aided by gentle, continuous pres.sure 
from above. 

'Care .should be taken that the point of 
the needle passes well into the interior of 
the bladder ; otherwise, as the bladder con- 
tracts and its superior wall descends, the 
needle may slip out before all the contained 
urine has been drawn off. 





Fig. 177. — Uretero-vcsical anastomosis (Boldt’s 
method). Diagrammatic section showing position 
of sutures. 

A. Catheter in ureter. B. Sutures. C. Biadder wall. 


This proceeding may be repeated at 
intervals, but it is not advisable to trust to 
this method of evacuation for any consider- 
able length of time. When the wall of the 
bladder has once been punctured in this way, 
the urine should not be allowed to collect 
so as to considerably distend the organ, 
otherwise the point of punctui-e may leak, 
and urine pass into the adjacent tissues. 

(6) S^q^rapuhic punchire vnth a, trocar . — 

A point is selected in the hypogastric region 
immediately above the pubes, and then a 
straight trocar and cannula (Fig. 178) pushed into the bladder 
through the abdominal wall. The trocar is withdrawn, leaving the 
cannula in position, and through the lumen of this a soft rubber 


Flo. 178. — Trocar and 
cannula for snpr.v 
pubic puncture of the 
bladder. 
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catheter is passed into the bladder. The cannula may be fixed in 
position for a few hours and then removed, the catheter being left. 

The suprapubic method of puncture of the bladder is the one 
now almost universally practised, although foimieiiy it was -not 
uncommon to perform this operation through the rectum or 
perineum. The numerous disadvantages of the latter methods, 
however, render their adoption quite unjustifiable. 

Litholapaxy. — The term litholapaxy implies the removal of 
a stone from the urinary bladder at one sitting, by crushing it 
with an instrument called a “ lithotrite ” (w'hich is introduced 
into the cavity of the bladder along the urethra), and im- 
mediately evacuating the fragments. The name “ lithotrity ” 
is often given to the operation, but this term ought to be 
limited to that form of operation in rvhich the calculus is 
crushed at several sittings, and the fragments are allowed to be 
evacuated along with the stream of urine. 

Eemoval of urinary calculi bj"^ crushing has replaced to a 
considerable extent the operation of lithotomy. 

Indications . — Litholapaxy is indicated in all cases of calculus 
in the urinary bladder in wEich the stone can be safely grasped 
with the blades of the lithotrite, and is of a consistency which 
will allow' of crushing without danger of breaking the instrument. 
In some cases of oxalate of lime or pure uric acid calculi, the 
stone is so hard that it cannot safely be crushed. Again, when 
very large stones (above 1^ oz.) are present, it is only possible to 
remove them by lithotomy ; but it may be said that, in the 
majority of cases in wirich the calculus can be grasped betAveen 
the blades of the lithotrite, it will be possible to remove it by 
crushing, unless it is very hard and dense. Some surgeons have 
said that the operation ought not to be performed on young 
boy.s, but this statement appears to have been made Avithont 
sufficient data, since it has been clearly shoAvn that calculi can 
be easily and safely remoA'ed from the interior of the bladder of 
young male children by crushing. 

Preparatory treatment . — The patient should be kept at rest 
for a feAV days previous to the operation, and fed on light, 
non-irritating food. ' If a stricture of the urethra is present it 
should be gradually dilated until a full-sized catheter (No. 14 E.) 
can bo easily introduced. The patient should be directed to 
retain his urine for an hour or more before the time of operation. 

Specml instruments . — Scalpel (to enlarge meatus if necessary), 
lithotrites of different sizes, evacuator and evacuating catheters, 

Porge coudec catheter (No. 20 F.), and injection SAuinge (Figs. 
18( and 188). ^ J o A s 
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Position . — The patient is placed in the dorsal position, near 
the right side of the operating table, with the buttocks slightly 
raised, and the legs extended and slightly separated; the 
surgeon stands on the right side, and the. chief 
assistant opposite to him. 

Operation. — The actual operation of lithola- 
paxy can be divided into two stages, namely — 
(a) The introduction of the lithotrite, and 
crushing of the stone into small fragments; 
and (i) removal of the fragments from the 
intei'ior of the bladder nith the evacuator. 

{a) Introduction of lithotriteand crushing of 
stone . — The natural urine, if uninfected, con- 
tained in the bladder may be utilised as the 
medium in which to crush, or if it is preferred, 
this may be Avithdra\vir and from 4 to 6 oz. of 
warm boracic solution introduced, and then the 
patient is ready for the introduction of the 
lithotrite. The instrument is warmed and 
oiled, and then carefully passed along the 
urethra, care being taken not to allow the tip 
to catch against the anterior layer of the tri- 
angular ligament. This accident is avoided 
by allowing the instrument to pass along the 
urethral canal chiefly by its own weight, and 
not depressing the handle until the prostate 
has been reached. When the lithotrite has 
entered the bladder it is allowed to pass 
lightly over the trigone, so as to detect the 
locality of the stone. If the calculus can be 
felt on one side, the blades of the instrument 
are turned to the other, the male blade is 
carefully separated from the female one, and 
then they are turned towards the stone and 
gradually closed so as to fix it between the 
blades. If the stone is not felt at first the 
blades of the lithotrite should be separated, 
the handle slightly raised so as to depress the 
blades, and then often the stone will fall in 
between them, in which case they are closed. 
If these manceuvi'es fail, the blades are opened and carefully 
turned from side to side, so as to explore the area of the trigone 
and the adjacent portions of the bladder ; and if these measures 
are not successful, the handle should be depres.sed so as to raise 
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tlie point of the instrument into the middle of the cavity of the 
bladder, and then turned round, and the floor examined with 
the blades in the reversed position. When these directions 
are systematically carried out it Avill rarely happen that the 
surgeon fails to grasp the stone with the blades of the lithotrite. 
The calculus having been fixed by the lithotrite, it is lifted 
towards the centre of the cavity of the bladder, and then the 
blades are screwed home and the calculus broken into fragments. 
These usually fall into the position in which the calculus was first 



Fig. 180. — Bigelow’s evacuator, for use in litholapaxy. 


found, and hence it is an easy matter to repeat the procedure 
of seizing a portion of the calculus, lifting it to the centre of the 
cavity of the bladder, and then crushing it. This is repeated 
until the entire calculus has been reduced to small fragments, 
and then the blades are closed and the instrument withdrawn. 

_ (d) Semoval of the fragvients . — An evacuating tube is next 
introduced, and the evacuator filled with a dilute solution of 
warm boracic acid, and connected with the tube. Pressure is 
now carefully applied to the bag of the evacuator and 2 or 3 oz. 
of fluid are forced into the bladder. 
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Pressure is then relaxed, and the fluid is drawn back into the 
bag of the evacuator, canying with it a number of the fragments. 
This procedure is repeated until all the fragments of the calculus 
have been removed. After each relaxation of pressure on the 
hag of the evacuator, a short time should be allowed to elapse 
before the fluid is again forced into the bladder, so as to permit 
any fragments which have passed into the interior of the tube 
to pass out if possible. If any of the pieces of the stone are 
too large to pass through the evacuating tube, either a larger 
one must be introduced or the lithotrite must be again used, 
so as to reduce them to fragments of smaller size. When 
there is difficulty in washing out the last few fragments it will 
often be found to be advantageous to detach the evacuator and 
allow as much fluid as possible to pass out from the bladder, 
aiding the flow by suprapubic pressure, and then to again 
attach the evacuator and wash out as befoi’e. 

After-treatment . — The iratient is kept at rest for a few days 
after the operation, and a catheter is passed to empty the bladder 
if necessary. As a final procedure it is wise to pass a cystoscope 
to make certain that no small fragments have been overlooked, 
as in ijrostatic cases these are very likely to form the nucleus of 
a fresh stone. The occurrence of rigors and m-ethral fever is 
said to be more common after the operation of litholapaxy than 
after lithotomy, and by some surgeons a recurrence of the stone 
is thought to be more frequent. 

Suprapubic cystotomy. — The operation of suprapubic cyst- 
otomy consists in making an aperture into the bladder through 
the hypogastric region of the abdomen. 

Indications . — This variety of operation is indicated in the 
' following conditions ; — 

(a) The presence of calculi nothin the bladder which are too 
large or too hard to be easily crushed by the lithotrite, or in 
cases of stone complicated by the presence of marked prostatic 
enlargement, or when the general condition of the patient is not 
favourable for the performance of a prolonged operation. 

{h) The presence of an encysted calculus of the bladder. 

(c) The removal of certain forms of intravesical tumour. • 

(d) The removal from the interior of the bladder of foreign 
bodies which cannot readily and rvith safety be extracted 
through the urethra. 

(e) In some cases of solitary tuberculous ulcer of the bladder, 
or as a means of drainage in the later stages of the disease. 

(/) In cases of encapsuled adenomatous tumours of the 
prostate. 
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Sx>ecial instruinenis. — Sharp hook, catheter, and injection 
syringe or irrigation apparatus. When the operation is per- 
formed for stone, or the removal of a foreign body, lithotomy 
forceps and scoops Avill also be required ; and when a tumour 
is being removed, special long slender clamp forceps, curved at 
the tip, and a fully curved needle on a handle. 

Position. — ^The patient is placed either in the dorsal or in the 
dorsal inclined (“ Trendelenburg ”) position, the surgeon stands 
on the left side of the patient, and the chief assistant opposite 
to him. 

Operation. — The operation may be divided into the following 
stages, namely : — 

{a) Evacuation of the bladder and distension with aseptic 
fluid. — When the patient has been anresthetised a catheter is 
introduced into the bladder, and all the 
fluid contents drawn off. An injection 
syringe or irrigation apparatus is filled 
with warm boracic acid solution, and 
usually about 8 to 10 oz. are injected, 
but this amount varies according to the 
irritability of the bladder walls, in many 
cases of cystitis not more than 3 or 4 oz. 
can be introduced. Enough fluid should 
bo injected into the bladder (if the con- 
dition of its wall will allow) to enable 
the surgeon to feel the fundus half-way 
between the pubes and the umbilicus, 181-“Suprapubio cys- 
Ino catheter is removed, and a bandage dominal incision, 
or piece of rubber tubing tied round 
the penis if necessary, to prevent the the escape of the fluid. - 
(c) Parietal incision. — A vertical incision from 2 to 3 inches 
in length is made, which commences about J inch below the 
upper border of the pubic symphysis, and e.\tends upwards 
towards the umbilicus. The abdominal wall is divided, if 
possible, through the interval between the two recti muscles \ 
and in order to make this distinct, when the deep fascia has 
been cut through, an incision may be made transversely in the 
lino of the pubic crests. The interval between the muscles is 
incised, and the margins of the wound held apart with retractors. 
The fascia transversalis is then divided, care being taken not 
to notch the peritoneum in the upper part of the incision. The 
loose connective tissue which fills the prevesical space is now 
exposed, and often has a yellow appearance, owing to the 
presence of fat in its meshes. This tissue is carefully broken 
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down eithei' with the fingers or with dissecting forceps, and then 
the wall of the bladder becomes visible. This can be recognised 
by its brownish-red colour, by its tenseness, and by its muscular 
fibres. In this part of the operation a well-marked venous 
plexus is not infrequently met with. It is essential to clamp 



n. Keflecti'on of peritoneum, 
from bladder to rectum. 
l>. Vas deferens. 

c. Prostate. 

d. Urethra. 

e. Peritoneal reflection, from 

fundus of bladder to 
anterior abdominal wall. 


/. Retro-pubic or ante-vesical 
pad of connective tissue 
and fat. 

B. Urinary bladder. 

R. Rectum. 

S. Symphysis pubis. 

Sa. Sacrum. 


these vessels before division, otherwise troublesome htemorrhage 
will be encountered. The prevesical space imist not he opened 
up too extensively f only such an area of the bladder being ex- 
posed as is sufiicient to allow of the further procedures being 
carried out. 

{d) Opening of the bladder . — A sharp hook is now taken. 
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and its i^oint pushed through the wall of the bladder at the 
upper extremity of the incision, never above the point of 
attachment of the urachus to the viscus, but always in front 
of and below it. The scalpel is forced through the wall of the 
bladder close to the point of entrance of the sharp hook, and 
an incision made downwards and towards the pubes, at first not 
more than 1 in. in length. When the incision in the wall of 
the bladder has been made, the fluid contents at once flow out 
and make the aperture apparent. Each margin of this opening 
is seized with a pair of pressure forceps, which are not too 
tightly closed, and given to an assistant to hold. The finger is 
next passed into the interior of the bladder, and the presence 
and locality of a foreign bodj^ calculus, or new growth de- 
termined. This investigation may be facilitated by the use of 
an electric head-lamp and small caisson, by which the interior of 
the bladder can be illuminated, and a very good view of the 
mucosa obtained. A bent sound is also very useful in locating 
calculi or foreign bodies. 

(c) Pcrfor-mance of inirave&ical manijnilations . — The pro- 
cedure during this stage of the operation depends upon the 
nature of the affection from which the patient is suffering. 
When a calculus is present it is removed with a lithotomy scoop 
or forceps, preferably with the latter, since less injury to the 
adjacent tissues is likely to follow the use of forceps than when 
either a scoop or the fingers of the surgeon are used. Usually 
little difficulty will be experienced in removing calculi from the 
bladder after the cavity of the viscus has been opened. In old 
people, however, in whom the calculus is very large, and the walls 
of the bladder have undergone considerable thickening, difficulty 
may be met with in extracting the stone. Much help is often 
afforded by an assistant passing his fingers into the rectum and 
manipulating the stone from below. In all cases great care 
must be taken not to make a larger incision in the bladder rvall 
than is necessary, or to cause any bruising or laceration of the 
margins of the incision, or the parts of the wMl of the bladder 
which lie in contact with the stone. During the removal of a 
foreign body, the exact form and size should be ascertained 
before attempting its extraction, so as to avoid further damage 
if the body happens to be a sharp one. Usually a foreign body 
can be readily extracted with the fingers or a fine pair of long- 
bhulec! forceps. IVhen a pedunculated papilloma or villous 
tumour is present, the pedicle is seized with a long slender 
clamp curved at the tip, and the exuberant portion of the 
growth removed ; this enables a much better view of the site of 
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attachment to be obtained. Traction is now made upon the 
stalk of the tumour, so as to pull upwards a conical-shaped piece 
of mucous membrane, and through the base of this a continuous 
matti’ess suture of catgut is passed and tied, With a pair of 
curved scissors the base of the cone is divided between the 
suture and the clamp, and the remainder of the growth with an 
attached piece of mucous membrane removed. Dealt with in 
this way, bleeding of any consequence is rarely met with, and 
by taking away the tissues from rvhich the tumour is growing 
the liability to rapid recurrence is diminished. >SessiIe papillo- 
matous masses and malignant disease, if of limited extent and 
situated upon an accessible part of the bladder, must be treated 
by partial resection of that viscus, a uretero-vesical anastomosis 
being performed if the region of either ureter is involved. 

(/) Closure of ivound in bladder and parietes . — The question 
as to whether the vesical wound ought to be sutured or not 
depends upon the condition of the bladder walls at the time of 



Pig. 183.— Suprapubic cystotomy. Lithotomy forceps. 


the operation. If severe cystitis is present it is not desirable 
that this should be done, as in a suprapubic wound we Jiave at 
our disposal by far the best means of drainage that can be 
adopted in these cases. The bladder can be irrigated through 
the opening with some mild antiseptic lotion twice or more 
daily, and all risk of strain upon the pei’hajjs already seriously 
damaged kidneys avoided. Again, where a certain amount of 
oozing is expected, as in prostatectomy cases, a large drainage 
tube enables the clots of blood to be washed out, and the serious 
danger of a bladder filled with decomposing clot is thus averted. 

When the vesical wound is to be closed, and this should be done 
whenever it is possible, it is carried out in the following manner. 
A couple of catgut sutures are first passed through the angles 
of the bladder incision and given to an assistant to hold, and 
then the remainder of the opening in the bladder is closed by a 
continuous suture of catgut taking up all the coats of that 
%uscus. If necessary, a second tier of interrupted Lembert 
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sutures of catgut are inserted to strengtlien the wound. The 
parietal incision is now approximated in the usnal manner, with 
the exception that about ^ inch at the lower angle is left 
open and a fine drainage tube i)assed down to the region of the 
wound in the bladder, so as to allow the escape of urine and 
any exudation which may occur if the suturing has not been 
perfect, or the wound does not heal by primary union. In cases 
in which it has been decided to employ suprapubic drainage for 
a time, it will usually be found advisable to fix the margins of 
the incision in the bladder to those of the rectus muscle by the 
insertion of a few points of suture, and if the external wound is 
large the upper part may be closed. 

After-treatment . — When the wound has been closed a soft 
rubber catheter should be passed into the bladder through the 
urethra and kept there for a few days, so as to allow the escape 
of urine as it is secreted, and prevent distension of the viscus, 
which might separate the margins of the wound and allow the 
urine to escape, and so delay healing. When the wound is left open, 
the best method of after-treatment is that indicated in the section 
dealing with prostatectomy by the suprapubic route (see p. 252). 

Lateral lithotomy or cystotomy. — In the operation of lateral 
lithotomy an oblique incision is made in the perineum, and 
deepened until the interior of the bladder is reached. It is 
performed for the extraction of vesical calculi and the removal of 
foreign bodies from the interior of the male bladder, and apjjears 
to be specially suitable for children, but it is doubtful whether 
it possesses any material advantages even in them over the 
suprapubic route. This operation has been superseded to a great 
extent by the suprapubic variety, and the increasing practice of 
litholapaxy. 

SjKcial instruments. — Sound, lithotomy knife, curved lith- 
otomy staff with a left lateral groove, lithotomy forceps and scoop, 
aird perineal drainage tube. 

Position . — The patient is at first placed in the dorsal position 
while the staff is being passed and the presence of stone confirmed, 
and then he is put in the lithotomy position for the remainder of 
the operation. The surgeon sits opposite the perineum, and an 
assistant stands on each side. 

Operation. — The operation may be subdivided into three 
stages, namely : — 

(a) Passage of staff . — While the patient lies in the dor.=al 
position, the surgeon passes a sound and confirms the presence of 
the calculus, and then passes the grooved stafl', which should 
also be made to strike the stone into the bladder. The patient 
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the perineum, and renders the long axis of the canal almost 
parallel with the surface of this region. 

(i) Perineal incision . — One point is selected 1-^ inch in front 
of the anterior margin of the anus, and immediately to the left 
of the medium raph4, and another one-third of the distance from 
the left ischial tuberosity to the lateral margin of the anus ; the 
lithotomy knife is taken, and the blade being held parallel with 
the line of the proposed incision, is pushed inwards at the first 
point until the staff is reached ; it is then made to cut outwards 
to the second point in the ischio-rectal fossa. The tissues are 
divided by a kind of sawing movement, and the incision made in 
this manner measures from 2 to 3 inches in length. The surgeon 
again introduces the knife, 
the point being placed in 
the groove of the staff and 
the cutting edge of the 
blade directed rather more 
towards the left, and then 
pushes it forwards into 
the interior of the bladder. 

The point of the knife 
must not be allowed to 
leave the groove in the 
staff as it is pushed into 
the bladder, otherwise diffi- 
culties may be met with. 

The knife having been 
withdrawn, the forefinger 
of the left hand is placed 

in the concavity of the fig. 186.-Later.anithotomy. Position of 
Staft, and follows it into patient and lino of perineal incision, 
the interior of the bladder, 

the incision in the neck of the bladder and prostate being made 
large enough for the finger to pass in easily. The moment 
when the knife has entered the bladder is recognised by a 
diminution of the resistance to the cutting edge, and also by a 
gush of fluid from the interior of the bladder. When the 
finger is within the bladder, the staff is withdrawn and the 
calculus felt for. 

(c) Finding and e.vtraction of stone or foreign body . — When its 
position has been made out, the lithotomy forceps are passed into 
the interior of the bladder along the palmar surface of the finger, 
and the stone seized with the blades and extracted. If possible the 
long axis of the stone should be grasped with the forceps, so as to 
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avoid unnecessary laceration of the tissues of the perineum during 
its extraction. In some cases a scoop will be found more useful 
than forceps, but usually the calculus can be extracted better and 
more easily with the latter. The forefinger can often manipulate 
the stone between the blades of the forceps, and make the long 
diameter of the calculus correspond with that of the instrument. 
Before concluding the operation, the interior of the bladder 
should be examined for other calculi. 

When all calculi have been removed, the interior of the 
bladder is irrigated with an antiseptic solution, a perineal 
drainage tube placed in the bladder, and the wound packed with 
tampons of aseptic gauze around the tube. 

The chief difficulties Avhich may be met with during the per- 
formance of the operation of lateral lithotomy are inability to find 
the bladder, injury to the artery of the bulb, or to the internal 
pudic artery, or injury to the rectum. The inability to find 
the cavity of the bladder is generally due to the surgeon allowing ' 
the point of the knife to leave the groove in the staff before the 
bladder has been reached ; and in children, owing to the elasticity 
of the tissues, the prostate and neck of the bladder may recede 
before the tip of the exploring finger ; injury to the artery to 
■ the bulb is caused by making the incision too far forwards ; and 
injury to the pudic artery by cutting too far outwards towards 
the ischial tuberosity; whilst damage to the rectum is caused 
either by cutting too far backwards, or -by not lateralising the 
knife sufficiently during the second stage of the operation. 

Median lithotomy or cystotomy. — This is an operation 
which is very rarely performed. An incision is made in the 
middle line of the perineum a short distance in front of the anus, 
and deepened until the membranous portion of the urethra and 
the interior of the bladder has been reached. 

Treatment of a rupture of the urinary bladder. — Ruptures 
of the bladder are of two kinds — intra-peritoneal, when the rent 
causes the establishment of a communication between the cavity 
of the bladder and that of the peritoneum ; and extra-peritoneal, 
when the solution of continuity in the bladder wall involves 
that "portion which is not covered by peritoneum. An intra- 
peritoneal rupture of the bladder is situated on the superior 
surface or upper portion of the base of the viscus. An extra- 
peritoneal rupture of the bladder is usually situated on one of . 
the inferolateral areas, or in the region of the neck, but it 
may involve any part of the organ which is not covered by 
peritoneum. 

Imlications . — AH cases of rupture of the bladder in which the 
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diagnosis lias been established, and in which the condition of 
the patient will allow an operation to be performed. 

It is important that an operation should be at once undertaken 
when the existence of a rupture has been diagnosed. This is 
especially the case in intra-peritoneal rupture. 

Sx>ecial instruments. — Blunt hook, sponge-holders, catheter, 
needles (fine curved), needle-holder (Lane’s cleft palate needle- 
holder will be found to be most useful). 

Position . — The patient is first placed in the dorsal posture, and 
subsequently raised into the Trendelenburg position if the tear 
is situated deeply in the pelvis ; the surgeon stands on the left 
side of the patient, and the assistant opposite to him. 

Operation [for intra-peritoneal ru 2 )tnre'). — The operation may 
be conveniently divided into three stages — (a) Abdominal in- 
cision, opening of the peritoneum and finding the rupture ; (b) 
closure of the rupture ; and (c) closure of the external wound. 

(a) Abdominal incision, opening peritoneum, and location of 
riqiture . — A median incision is made, commencing immediately 
above the pubic eminence, and extending upwards for 4 in. or 
more towards the umbilicus. 

The various strata of the abdominal wall are divided until 
the parietal peritoneum and the summit of the bladder are 
exposed. At this stage it occasionally happens that laceration 
and ecchymosis of the apex or inferior surface of the bladder 
become visible ; if this is so, the extent of the injury should be 
made out. 

The peritoneum is now incised, and usually much fluid, chiefly 
blood-stained urine, mil escape. With sponges, all urine and 
other fluid is removed from the peritoneal cavity ; and then the 
visible coils of intestine are pushed upwards and held out of the 
way by the insertion of one or two lai’ge abdominal pads. 

The bladder is now carefully examined, in order to find the 
situation of the rent. When this has been found, its size and 
extent are ascertained. The interior of the bladder should also 
be examined by passing the finger through the rupture, and 
should be sponged dry so as to remove all blood-clots which may 
be present. A blunt hook is now placed in the upper angle of 
the rupture and given to an assistant to hold, to facilitate the 
introduction of the sutures. 

(b) Closure of rupture. — Two tiers of sutures should be inserted 
for the closure of the rupture ; the first consisting of a continuous 
suture of chromicised catgut, which takes up all the coats of the 
bladder. If silk be used for the mucous membrane, there is a 
possibility that at a later iieriod salts from the urine may be 
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deiDosited ujion it. If interrupted sutures are used, all should be 
inserted before any are tied, and they should be placed one-sixth 
of an inch apart. 'When they have been introduced they are 
tied, the lowermost ones first, and their ends cut short. 

The sutures of the second tier are of fine silk. Each suture 
is introduced after Lembert’s method, and transfixes the serous 
and muscular coats of the bladder wall on each border of the 
rent. The insertion of these sutures is commenced at the lower 
angle of the rupture ; they are placed at intervals of one-fourth 
of an inch, or even less if necessary, until the entire aperture has 
been closed. The sutures should extend a short distance above 
and below the limits of the rupture. All are inserted, then they 
are tied and their ends cut short. In cases where the rupture 
extends into the base of the bladder it will be found convenient 
to introduce the first suture a short distance above the lower 
angle, and then to use this one to lift up the lower part and 
facilitate the introduction of the lowest sutures. 

(c) Closure of the external ivoimd . — The region of the rupture 
is sponged dry, the pads which have been used to keep back the 
intestines are removed, and the entire exposed part of the 
peritoneal cavity freed from blood or blood-stained urine. Care 
must be taken not to leave behind a collection of fluid at the 
bottom of the pelvis. 

The parietal wound is then closed in the usual manner by the 
insertion of two or three tiers of sutures. 

If there is commencing peritonitis, or there has been much 
escape of urine into the peritoneal cavity, it will be advisable to 
leave open the lower angle of the wound and to pass a rubber 
draining-tube into the bottom of the pelvis. This can be 
removed in most cases on the following day. It will allow any 
urine or fluid which has been left behind, or Avhich may be 
subsequently secreted by the peritoneum, to escape. 

An aseptic soft rubber catheter is passed into the bladder 
along the urethra and tied in position, and provision is made for 
the collection of the urine as it trickles away. This precaution 
avoids distension of the bladder, and hence promotes quick union 
of the sutured margins of tlie rupture. The catheter should be 
changed daily, and can be permanently removed at the end of a 
week or ten days. The strictest aseptic precautions must be 
observed in connection mth the passage of the catheter, in order 
to avoid the occurrence of cystitis. 

Operation {for extra-peritoneal rvptuxe ). — When the inferior 
aspect of the bladder has been exposed, through an incision 
similar to the above, the region of the neck and infero-lateral 
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areas are carefully examined in order to locate the rupture. If 
this is situated in the exposed area, the interior of the viscus is 
sponged dry, and then the margins of the rupture are united in 
the manner described above. When no trace of a tear can be 
discovered on this aspect, the peritoneum may be incised for a 
short distance and the peritoneal aspect of the organ exposed. 
If no sign of rupture becomes visible, the opening in the peri- 
toneum is closed. 

When the symptoms point to unmistakable rupture, and the 
rent has not become visible by the previous procedures — a con- 
dition which very rarely occurs — an incision should be made in 
the inferior aspect of the bladder, as in the manner described 
in suprapubic cystotomy, and through this opening the base of 
the viscus and the region of the prostate can be examined. If a 
rupture is discovered, the margins are sponged dry and united 
by a series of catgut sutures, introduced from the interior of the 
bladder. In these cases it is u.sually advisable to provide for 
perineal drainage, and then the wound in the inferior aspect of 
the bladder is closed in the ordinary manner. The abdominal 
wound is only partially closed in cases of extra-peritoneal rupture, 
the lower part being left open, and through this a drainage tube 
is passed down towards the region of the rupture. 

The further treatment of extra-peritoneal rupture is similar to 
that described in connection with the other form. 

Operations upon the Prostate 

Anatomical considerations . — The prostate is a somewhat 
conical-shaped gland which surrounds the prostatic urethra. 
At its base it is structurally continuous with the musculature 
of the bladder, the longitudinal fibres of which can be traced 
downwards into the jjrostatic substance, where they sjiread out 
and are gradually lost. The prostate is in relation above with 
the anterior half of the trigone and a small portion of the 
inferior surface immediately in front of the neck of the bladder, 
but the base of the gland under normal circumstances is 
separated from the cavity of the bladder by the mucous 
membrane and muscle of the trigone, and in the region of the 
internal urinary meatus b}' the internal sphincter in addition. 
When the prostate, however, is the seat of an adenomatous 
growth, the latter pushes its way upwards into the interior of 
the hladder within the ring of the internal sphincter, so that 
under these circumstances a thinned-out layer of mucous 
membrane alone separates the intravesical projection from the 
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examining finger passed into the bladder through a suprapubic 
opening. The apex of the gland rests upon the upper aspect of 
the deep layer of the triangular ligament, and it is here that the 
urethra leaves it. 

In front, it is separated from the pubic bone by the retro- 
pubic pad of fat j behind, a transverse membranous septum (the 
recto-vesical layer of pelvic fascia) intervenes between its 
posterior surface and the anterior rectal wall; whilst laterally, 
it is embraced by the anterior converging fibres of the levator 
ani. The prostate is enclosed in, and is firmly anchored in 
position by, the jjrostatic sheath, which is only deficient above 
where the base of the gland fuses with the bladder. Laterally 
and behind, this sheath is a strong membranous structure, and is 
formed by the recto-vesical layer of the visceral pelvic fascia, 
whilst in front, where it is continuous with the vesical layer, it 
is looser and more cribriform in its arrangement. Running 
upwards in this anterior portion is the prostatic plexus of veins, 
the main lateral vessels of which then turn backwards in the 
vesico - prostatic groove to empty into the inferior vesical 
plexus. 

On section the prostate is seen to consist of two portions, a 
medullary and a cortical. The medulla is mainly composed of 
adenomatous tissue, which is placed as a crescentic-shaped mass 
behind and at the sides of the urethra; passing transversely 
across in front of the urethra, and connecting the horns of the 
crescent, is a band of unstriped muscle, the anterior commissure. 
The cortex of the gland is composed of fibrous and both striped 
and unstriped muscular tissue, but also contains a certain 
number of glandular elements. 

In the more usual form of adenomatous enlargement, this 
cortical portion, together with the fibro-muscular stroma of the 
medulla, become converted into a laminated pathological 
capsule. The line of cleavage in suprapubic prostatectomy lies 
actually in this capsule, and the tumour removed consists of one 
or more grouped adenomata, containing the urethra and 
sometimes the common ejaculatory ducts, and shoving on its 
surface a number of strands of tissue derived from the patho- 
logical capsule. The prostatic cavitj^, which results from this 
procedure, is bounded from vlthin outwards by — (a) The 
pathological capsule; (i) the veins of the prostatic plexus, 
actually embedded in or tying deep to the “prostatic sheath”; 
and (c) the prostatic sheath of pelvic fascia. 

Prostatectomy. — The removal of the prostate by a surgical 
operation is called pivstatectomy, and may be accomidished 
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either through a suprapubic opening in the bladder or by 
means of a perineal incision. In suprapubic prostatectomy an 
adenomatous mass containing the prostatic urethra is enucleated 
from within its pathological capsule, in this oi:)eration the 
common ejaculatory ducts, embedded in a mass of condensed 
prostatic tissue at the most dependent portion of the gland, may 
escape, but they are usually found buried in the growth. In 
perineal prostatectomy the greater part or whole of the jDrostate 
may be removed from within its sheath of pelvic fascia. 

Indications — 

(а) Innocent enlargement of the prostate in which one or 

more of the following conditions are present : — 

(i) Pain, hmmorrhage, or obstruction rendering regular 
catheterisation impossible •, (ii) repeated attacks of acute 
retention j (iii) residual urine amounting to 4 oz. or 
more, when either catheterisation once daily fails to 
relieve the symptoms, or the patient cannot be trusted 
to carry out rigid asepsis ; (iv) cases suffering from 
cystitis, in w'hich the kidneys have not been seriously 
involved by an ascending infection ; and (v) vesical 
stone. 

(б) Malignant disease of the prostate, in which the prostatic 

sheath is not infiltrated, and the base of the bladder not 
extensively involved. 

A careful preliminary examination of the urine should always 
be made, and no case subjected to operation in which there is 
reason to believe that the renal functions have been dangerously 
impaired by atrophy or sepsis. 

Choice of operation. — Encapsuled tumours of the prostate 
should be treated by suprapubic enucleation, whilst the non- 
encapsuled variety is better dealt with by perineal excision. 
In the former variety of operation a much larger tumour can be 
delivered through the suprapubic opening than is possible to 
remove by the perineal route, and the operation is more easily 
and rapidly performed, whilst it appears to give uniformly good 
results. Again, such distressing sequelae as epididymitis and 
incontinence of urine are certainly not so common after the 
suprapubic operation. 

ISTon-encapsulated adenomata (the so-called “fibrous ” prostate), 
■which have to be removed Avith scissors and often come a'W’ay 
ifiecemeal, and early malignant disease, in Avhich resection of 
part of the bladder may be necessary, are more easily and 
satisfactorily dealt Avith through a perineal incision. Recently 
perineal prostatotomy appears to have met with much success in 
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the treatment of prostatic obstruction due to the small, hard, 
“ fibrous ” prostate. 

The essential features in this operation are the exposure of 
the urethra at the apex of the prostate through a perineal 
wound, and section of the posterior portion of 
the gland. This is effected by opening the 
urethra, passing a blunt-pointed bistoury into 

the prostatic canal, and , 
cutting directly back- 
wards. 

1. Suprapubic Pros- 
tatectomy. 

Position . — The patient 
is usually placed in the 
dorsal position, but in 
the case of very large 
tumours their removal is 
undoubtedly facilitated 
by adopting the Tren- 
delenburg posture. The 
surgeon, wearing a rubber 
glove upon his left hand, 
stands upon the patient’s 
left, with his assistant 
opposite him. 

OjJ eration. — The 
operation maybe divided 
into the following stages, 
namely : — 

(a) Bxvprapuhic Cysto- 
tomy . — This is done by 
the method described on 
page 237 et seq., the 
bladder having been 
first washed out and 
then distended wuth 
8 to 10 oz. of boracic 
lotion introduced through 
a “ Coudee ” catheter 
(Forge, No. 20 F). The 
point of the instrument is withdrawn into the bulbous urethra, 
ljut it is not completely removed. 

{b) Enucleation of the prostate . — The bladder having been 
jpened, a careful preliminary survey of its interior is first of all 



Fig. 187.— Forge 
“ Coudee ” cath- 
eter. 


Fig. 388. — Metal syringe 
for filling bladder with 
fluid. 
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made, any stone wMcli may be present removed with lithotomy 
forceps, and the type of prostatic enlargement made out. 

Enucleation of the gland may be commenced either at a point 
immediately behind the internal urinary meatus or, if preferred, 
over the most prominent part of the intravesical projection. 
From what has already been said it will be clear that the 
prostate is only separated from the bladder by a thinned-out 
layer of mucous membrane. Two fingers of the left hand of the 
surgeon, protected by a rubber glove, are now passed into the 
rectum, and by this means the prostate is pushed upwards and 
forwards, and at the same time steadied from below. 

With the nail of the index-finger of the right hand the mucosa 



Fig. 189. — Diagrammatic representation of suprapubic enucleation of 
an adenomatous prostate. The dark line represents the line of 
cleavage. 

A. Longitudinal muscular fibres of D. Recto-vesical layer of visceral pelvic 

bladder. fascia. 

B. Internal sphincter. E. Deep layer of triangular ligament 

C. Pathological capsule of ade- (parietal pelvic fascia). 

noma. I F. Vesical layer of visceral pelvic fascia. 

over the tumour is scratched through, and by a little judicious 
pressure the finger can be made to mechanically enter the line 
of cleavage, or in other words to pass onwards amongst the 
innermost layers of the pathological capsule. The prostate is 
now separated from its bed by working systematically round it, 
beginning on one lateral aspect and ending in front. The 
wound made by the finger is gradually deepened until the apex 
of the gland situated upon the deep layer of the triangular 
ligament is reached. Here a little difficulty may be met with, 
as the urethra has to be broken through just where it leaves the 
prostate to pass into its membranous portion. This having been 
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done the tumour is free, can be brought up out of the prostatic 
cavity, and delivered through the suprapubic wound either with 
the fingers or forceps. Somewhat free bleeding occurs for the 
first minute or so, but this is rarely dangerously profuse, and it 
can be rapidly controlled by once more pushing onwards the 
catheter, and irrigating the bladder with hot lotion at a 
temperature of 1 10° to 116° F. This should not be continued for 
more than 2 to 3 minutes, and whilst it is being done the prostatic 
cavity may be squeezed from the rectum and helped to contract. 
The surgeon now withdraws the fingers of his left hand from 
the bowel, a nurse removes his glove, and he once more 
thoroughly sterilises his hands. 

(c) 2’reatinent of wound in bladder and j)arietes . — A large 
rubber drainage tube (diameter f inch) is now introduced into 
the bladder, and fixed to one of the skin margins by a fishing- 
gut suture. This tube should be fenestrated, and, although pro- 
jecting well into the cavity of the bladder, should on no account 
lie in the prostatic cavity or touch the trigone. 

The wound in the bladder wall is best treated by passing a 
purse-string suture of catgut around its margins after Lembert’s 
method, and this, when tied, draws up the margins of the 
opening around the drainage tube, and prevents leakage at the 
sides. The margins of the incision into the bladder should not 
be sutured to the inner borders of the recti, as this delays the 
closing of the suprapubic sinus. The upper portion of the 
abdominal incision is closed by two or three interrupted fishing- 
gut sutures, picking up skin, fascia, and rectus muscle, whilst 
the lower angle is left open, and a gauze drain carried down 
into the retro-pubic space. 

It is better, whenever possible, to at once proceed ■with the 
removal of the prostate when the bladder has been opened, but 
if severe cystitis is present, or there is reason to believe, either 
from a preliminary examination of the urine or from the patient’s 
general condition, that the kidne 3 ^s are in a precarious state, it 
is wise to defer the completion of the operation for a short time. 

Under these circumstances a large drainage tube should be 
inserted, the bladder irrigated trvice or three times daily, and a 
secondary prostatectomy performed a week or ten daj's later. 

(d) After-treatment . — The patient having been returned to 
bed, the upper end of the drainage tube, Avhich should iwoject 
just beyond the dressings and bandage, is joined by a bent glass 
connection to a narrower tube draining into a covered glass 
receptacle. 

At the end of a period of 48 to 66 hours, by which time the 
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urine escaping is merely tinged Avitli blood, this drainage tube is 
removed, and the patient can then be fitted with an Irving’s 
suprapubic dressing (Fig. 190). Up to the time urine begins 
to pass naturally (10 to 21 days), the bladder should be washed 
out twice daily with warm boracic solution through a soft 
rubber catheter introduced above the pubes. Great care should 
be taken that a fall of not more than 6 in. is employed, to 



avoid all risk of distension of the prostatic cavity, and the 
liability to lecurrent hajinorrhage. 

II. Perineal prostatectomy. — Special tnsfruments. — Re- 
tractors, prostatic ti actor (Young’s), bladder staff grooved on its 
inferior aspect, and perineal diainage tube. 

Position . — The patient is placed in the lithotomy position, 
with a small .sandbag under the buttock, so that the perineum 
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looks considerably forwards. Tlie surgeon sits facing the 
perineum, witli an assistant on either side of him. 

Operation. — Perineal prostatectomy may be divided into the 
folloning stages, namely : — 

(a) Pm'ietal incision . — A transverse semilunar incision 5 to 6 
inches long is made in the perineum, the 
upturned extremities being directed for- 
wards; the centre of the incision lies 
at the junction of the posterior and 
middle thirds of a line drawn fi-om the 
posterior attachment of the scrotum to 
the anus, and its length depends upon 
the nidth of the ischio-rectal foss® and 
the fatness of the patient. The attach- 
ment of the transversus perinei and 
the bulbo-cavernosus muscles, in front, 
is now separated from that of the ex- 
ternal sphincter ani, behind, by a trans- 
verse cut through the central tendon of 
the perineum, so as to free the anterior 
wall of the rectum and allow it to be 
pushed backwards. Two retractors 
having been inserted so as to open up 
the wound, and at the same time to carry 
forwards the perinei muscles mth the 
base of the triangular ligament, the 
anterior margins of the levatores ani are 
sought for and separated. If sufficient 
exposure cannot be obtained by this 
means the muscles should be cut across. 

(6) Ej:posnrc of the jcrostete. — The 
grooved staff is now passed into the 
bladder through the penis, s its handle 
is depressed towards the abdomen and 
held accurately in the median plane by 
an assistant. This having been done, 
the wound is gradually deepened bj’’ 
blunt dissection until the staff passing 
into the apex of the prostate is identified. 
The greatest care is exerci.sed here and during the subsequent steps 
of the operation to protect the anterior wall of the rectum fi-om 
injury. The urethra is now opened by cutting through the apex 
of the gland on to the grooved staff well above the compressor 
urethne, the margins of the urethral incision are picked up and 



Fig. 191. — Young’s prostatic 
tractor. 
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held apart by a couple of lateral sutures, and the staff removed. 
Through the opening thus made a Young’s prostatic tractor (Fig. 
191) is passed into the bladder, and its blades separated so that 
they lie laterally. The assistant pubs the instrument well down, 
and at the same time carides the handle forwards, so as to bring 
the posterior aspect of the prostatic sheath into view, and with 
the finger the tissue in the recto-prostatic space is broken down 
until this aspect of the gland is well cleared. 

(e) Removal of the in'ostate . — ^Before proceeding further the 



Fig. 192. — Perineal prostateetoniy. 

n. Retractor. I c. Opening for probtatic tractor. 

h. Prostatic tractor. I d. Incision in prostate. 

auterior rectal wall i.s packed off with a strip of gauze, and 
pushed well backAvards into the hollow of the sacr-um. The 
operator, seeing exactly Avhat he is doing, then cuts into the 
prostate by a median vertical incision on its posterior aspect. 
This incision should be carried through the prostatic sheath, and 
well into the patholorjical capsule. If encapsuled adenomata are 
present these can then be readily enucleated ndtli the finger and 
removed, but if the non-encapsuled variet}'^ (“fibrous prostate”) 
is being dealt with this is more difficult to carry out. In the 



256 OPERATIONS UPON THE URINARY SYSTEil 


latter case, as much of the gland as possible must he removed by a 
process of tearing with the finger, the operator making use of a 
pair of blunt-pointed scissors where this is impossible. As a rule, 
the prostate cannot be removed cleanly as in enucleation, and 
the operation has often to be completed by marcellement, the 
prostatic tissue coming aAvay piecemeal. 

{d) Treatment of loerineal wound . — The bladder having been 
irrigated, and all blood and d4bris removed from the wound, a 
short mde perineal di’ainage tube is inserted, so that one end 
projects just vuthin the vesical cavity and the other beyond the 
skin incision, to one margin of which it is secured by a stitch. 
The somewhat large perineal wound is then lightly packed with 
gauze and dressings aijplied in the ordinary method, no attempt 
being made to suture the wound. 

(e) After-treatment . — For the first few days after the operation 
the bladder is irrigated daily through the perineal tube, but the 
latter cau usually be safely removed at the end of five to seven 
days and the wound allowed to close. At this time a metal 
sound (jf E.) should be passed through the penis to secure the 
patency of the canal, and where much cutting and tearing has 
been necessary to effect removal of the prostate, it is wise to 
repeat this procedure at gradually increasing intervals, to prevent 
the formation of a traumatic stricture. 

Operations upon the Urethra 

Urethrotomy, — By the term urethrotomy is meant the incision 
of a fibrous stricture of the urethra by some form of cutting 
instrument. This may be performed by an open operation 
through the perineum, external urethrotomy, or from witliin the 
lumen of the urethral canal by an instrument called a 
urethrotome, internal urethrotomy. In internal urethrotomy 
one of two methods is adopted, either the cut is made from 
behind the stricture forwards, or the division is effected by 
cutting from without inwards. In order to perform the former 
operation it is necessary that the strictured portion of tlie 
urethra be dilated sufliciently to admit a No. 4 E. catheter, and 
if this cau be accomplished by gradual dilatation it is exceedingly 
doubtful whether any operation is really required. Moreover, 
if this method alone is relied upon it will place out of the 
surgeon’s I’each just that class of case in which operation is so 
desirable. 

In performing internal urethrotomy from without inAvards, all 
tliat is essential is that the operator should be able to pass a fill- 
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form guide into the bladder, and as this form of urethrotome is 
much simpler in its construction, and less liable to get out of 
order, it would seem to be the operation of choice in the majority 
of cases for which internal urethrotomy is necessary. 

Indications. — (a) Stricture of the urethra in which gradual 
dilation is impossible, either — (i) because instrumentation 
occasions great pain and spasm, or is constantly followed by 
htemorrhage or rigors 3 or (ii) because the stricture is either a 
resilient one or, on the other hand, is so hard that no impression 
can be made upon it. 

(i) Acute retention of urine, when, after repeated suprapubic 
. puncture and appropriate treatment, the stricture still remains 
impassable. 

(c) Stricture of the urethra, complicated by urinary fistulaj or 
extravasation of urine. 

(d) In some cases of stricture when, for social reasons, time 
is an essential feature in the treatment. 

Choice of operation. — The results of internal and external 
urethrotomy, if followed by careful and prolonged after-treat- 
ment, appear to be equally good, but in the former operation the 
period of convalescence is materially diminished, and the patient 
is spared the great inconvenience of a urinary fistula. Again, in 
stricture of the penile portion of the urethra a permanent fistula 
is almost certain to follow operation by the open method. 
Although the choice of operation will always depend to a 
certain extent on each individual surgeon’s own experience, 
speaking generally, one may say that, except some special 
contra-indication is present, internal urethrotomy should be 
adopted. 

Extei'nal urethrotomy is specially called for under the follow- 
ing conditions : — 

{a) Impassable stricture. 

( 6 ) Stricture complicated by urinary fistulse or extravasation 
of urine, where perineal drainage is essential. 

(c) Traumatic stricture, in which the urethra and perineum are 
involved in a fibrous cicatricial mass which is undilatable and 
beyond the reach of internal urethrotomy. 

{d) Septic infection of the urinary tract 3 in these patients the 
large amount of absorption which takes place at the raw surface 
is exceedingly dangerous. 

1. Internal urethrotomy. — S 2 }ecial instruments. — Urethro- 
tome fitted with filiform guide (Walker’s modification of 
Maisonneuve’s instrument), bladder sound (xf E.), and well 
varnished silk web catheter (No. 8 E.). 
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Position.— Thsi patient is placed in the dorsal position with 
the buttocks slightly raised ; the surgeon stands on the patient’s 
right, ^nth his assistant opposite him. 

Operation . — ^The urethrotome consists of three portions — 
the filiform guide, the staff, and the knife 
(Fig. 193). The staff, which is curved after 
the fashion of an ordinary bladder soimd, 
somewhat resembles a probe-pointed director, 
and has a screw at its tip by which it can be 
connected with the filiform guide. The 
groove, which is only open externally as a 
narrow slit on the dorsal aspect of the instru- < 
nient, ends at the bend in the staff, so that 
any risk of wounding the prostate or neck 
of the bladder is avoided. 

The Icnife has a sharp edge in front and 
behind, and cuts up to No. 14 E., but its top 
is blunt, and this obviates the necessity of a 
shield. 

The filiform guide is first of all passed into 
the bladder; this can be done on the operat- 
ing table whilst the patient is under the 
ansesthetic; or if it be preferred, time may 
be saved by introducing it on the morning 
of the day of operation. The staff is now 
screwed into the guide, and usually follows 
the latter through the stricture mthout diffi- 
culty. Having satisfied himself that the 
point of the director has entered the bladder, , 
the operator holds it accurately in the 
median plane, inserts the knife into its 
groove, and then pushes it gently but firmly 
down the urethra until the stricture is 
encountered and divided, YTien the feeling 
Rg. 193 .— Urethro- of resistance disappears the blade should not 
tome. Walker’s be pushed on to the end of the groove, but 
modification of should be immediately 'u'ithdrawn. A metal 
stniment. bladder sound (No. jf E.) is now passed to 

make certain that the stricture is completely 
divided, a silk web catheter (No. 8 E.) tied in so that its tip just 
projects TOthin the cavity of the bladder, and the patient 
returned to bed. 

After-treatment. — The catheter is retained in position for from 
3 to 8 days, and should not be withdrawn until it is felt to move 
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quite freely backu-ards and forwards w'itliin the urethra. During 
this time the bladder is irrigated twice daily with boracic 
solution, and if necessary the catheter may be removed and 
replaced by one of similar make and size. Hsemorrhage may 
occur after the operation, in which case it is controlled by 
applying a firm pad to the perineum and exerting pressure on 
the intra-urethral catheter. The patient is confined to bed for 
Id days, and at the end of this time a full-sized bougie is 
passed. It must be remembered that prolonged after-treat- 
ment of these cases is as important, if not more so, than 
the actual operation itself. The patient therefore should be 
kept under observation for two years or more, at the end of 
which time a fair proportion of cases will be completely cured. 
During the earlier part of this period a full-sized bougie should 
be passed once a fortnight, and if there is no tendency to 
recontraction this period is lengthened up to one, and finally to 
three and six months. 

2. External urethrotomy (Wheelhouse’s operation). — 
S 2 xcial instruments. — Clover’s crutch, Wheelhouse’s staff, long 
straight bistoury, probe-pointed gorget (Teale’s), probe-pointed 
director, fine probes, silver catheters, “ railroad ” catheter. 

Position . — The patient is placed in the lithotomy position, the 
legs being held apart by a Clover’s crutch. The surgeon scats 
himself opposite the perineum, and his assistant stands on his 
left hand. 

Operation. — Wheelhouse’s staff is passed along the urethra 
until the extremity comes into contact with the stricture, the 
groove is turned towards the operator, and it is held in this 
position by an assistant. 

An incision is made in the median raphe of the perineum, 
about 1-| or 2 inches long, and not extending nearer the anus than 
the anterior margin of the external sphincter. This is deepened 
by. cutting the fasciae and the accelerator urinte muscle, until 
the groove in the staff is reached. The urethra is then opened in 
front of the stricture for about 1 inch, but care should be taken 
that the section of the urethral wall does not extend posteriorly 
beyond a point one-third of an inch from the stricture. The 
margins of the urethral incision are picked up with forceps, and 
a silk ligature passed through each side. These ligatures are 
left long and not tied, the ends being given to assistants to 
hold ; thej'^ serve as retractors. Next, the staff is slightly with- 
drawn and half turned round, so that the hook on the tip is 
brought into the upper angle of the wound. By these means 
the incision in the urethra i§ held open at three points — 



260 OPERATIONS UPON THE URINARY SYSTE]\r 


laterallj" and at tlie upper extremity. Tlie probe-pointed 
director is now taken and the proximal portion of the urethral 
canal sought for. Often this can easily be seen, but occasion- 
ally considerable difficulty is experienced in finding it. In such 

cases pre.ssure may be made on 




Fjg. 194. — Rail- 
road catheter. 


the bladder from the suprapubic 
region, in the hoiie that urine 
will be expressed, or, failing 
tliis, the finger of an a.ssistant 
should be passed into the 
rectum, and pressure exerted 
upon the vesiculae seminales, 
and seminal fluid forced on- 
wards. 

The aperture having been 
found by one of these methods, 
the probe-pointed director is 
passed through it into the 
urethra beyond the stricture 
and thence into the bladder. 
The groove of the director is 
turned towards the surgeon, 
and the stricture divided with 
a fine scalpel or a sharp-pointed 
bistoury. When the stricture 
lias been divided the groove 
in the director is turned away 
from the surgeon, and the probe^ 
pointed gorget (Fig. 197) passed 
along this groove until the 
cavity of the bladder has been 
reached, which is known by a 
-Wheel- sudden escape of urine. 

The staff is removed, and the 
part of the urethra in front 
of the incision examined for 
fibrous bands, and if any are found they are 
divided. Next, a full-sized “railroad” silk 
web catheter (No. 12 E.) is passed along the 
urethra from the meatus to the perineal incision, 
g the gorget until it passes into the bladder, 
is withdrawn, and the catheter tied in the 


Fig. 


195.- 
house’s staff for 
external nrethro- 
toniy. 


and then along 
The gorget 
bladder. 

The temporary ligatures are removed from the margins of the 
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incision in the urethral canal, and the wound j^acked with 
strips of aseptic gauze, and a perineal bandage applied. 

A tube should be fastened to the end of the catheter to convey 
the urine to a receptacle underneath the bed. 

After-treatment . — The catheter should be left in for from 
four days to a week, and the perineal wound dressed daily. In 
most cases it is wise to change the catheter on the third or 
fourth day. When the catheter is changed a long catgut is 
passed through it into the bladder, and over this the old one 
is drawn out and the other introduced. Afterwards the catheter 


is not retained in position, but a full-sized one is passed each 
day until the external wound has closed. 


A catheter ought to be 
passed regularly for several 
months, or even longer, 
after the perineal wound 
has healed, so as to pre- 
vent the recurrence of the 
stricture. 

Treatment of rupture 
of the urethra. — An opera- 
tion is requisite in all cases 
in which the urethra is 
torn across or completely 
ruptured, and also in cases 
of partial rupture in which 
either a catheter cannot 
be passed into the bladder, 
or there is considerable 
haemorrhage and bruising 
of the tissues of the peri- 



Fio. 1%. — External uretlrrotomy (Wlieel- 
lionse’s operation). Po.sition of patient, 
and {a) line of external incision. 


neum. 


Sx>ecial instruments . — )Straight sound, probe-pointed director, 
Tcale’s gorget, full-sized catheters. 

Position . — As in external urethrotomy. 

Operation. — A grooved straight staff is passed along the 
urethra as far as it will readily go, and the extremity made to 
protrude towards the perineum. (The seat of the rupture in the 
great majority of cases is immediately in front of or at the 
perineal aspect of the triangular ligament.) With a scalpel 
the tissues are divided in the middle line of the perineum, 
until the groove of the staff is exposed. The urethra is then 
divided on the ventral aspect along this groove until the position 
of the rupture becomes apparent. The external wound is 


i6 
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generally to 2 inclies long, and terminates J inch in front 
of the anus. When this has been done aU extravasated blood 
and clots are, as far as possible, turned out of the wound, and 
anj*^ bleeding yessels picked up with pressure forceps and 
ligatured. The ends of the ruptured urethra are now sought 
for. The distal is readily found by examining the end of the 
staff which passes through it. The j^roximal end can often 
be seen as a small bleeding prominence. Careful sponging 
and a good light are essential requisites in the search 
for the end of the torn urethra, especially when 
the injury is near the triangular ligament. When 
found a large silk web catheter should be passed 
through the meatus into the wound, and thence along 
the proximal part of the urethra into the bladder. 

Next, if possible, the margins of the torn tube are 
brought into apposition and fixed by careful suturing 
with fine catgut sutures. In the vast majority of cases 
this cannot be done, owing to the difficulty in finding 
and bringing the torn margins into apposition. The 
external wound is left completely open, and is lightly 
packed with gauze. When no 
catheter can be passed into the 
bladder it may be necessary, for 
the ffi'st few days, in order to 
evacuate the urine from a dis- 
tended bladder, to aspirate this 
viscus above the pubes. This, 
however, should not be done 
until after the failure of other 
methods. Even in the favour- 
able cases in which it is 
2 )ossible to unite the margins of 
the torn urethra it must be remembered that it is necessary to 
continue catheterisation for a long period, otherwise a severe 
form of traumatic stricture will rcsult. 



Fig. 197.- 


-Tealt!’.s probe-pointed 
gorget. 



CHAPTER IX 


OPERATIONS UPON THE MALE ORGANS OF 
GENERATION 

Operations upon the Penis — 

Circumcision. 

Amputation of the penis : 

(а) Partial. 

(б) Complete. 

Operations upon the Testicle— 

Castration. 

Radical cure of hydrocele. 

Operations upon the Spermatic Cord— 

Varicocele. 

Operations upon the Penis 

Circumcision. — Circumcision or removal of the malepreiiuce 
is necessary in many cases of phimosis ; it facilitates the treat- 
ment of certain venereal conditions, and is often advisable in 
patients avho have a congenitally long prepuce, which allows the 
preputial secretion to collect underneath it and become a source 
of irritation. 

Position . — The patient is amesthetised, placed in the dorsal 
posture, and the genital region well exposed. The surgeon may 
stand on either side of the patient, and his assistant opposite 
to him. 

Operation. — The prepuce is drawn slightly forwards, and then 
seized with a pair of dressing forceps immediately in front of 
the corona glandis. The blades are held in a sloping direction, 
so that considerably more prepuce is bejmnd the forceps on the 
dorsal aspect than on the ventral. The blades are closed, 
the glans penis slipping backwards, and the part of the prepuce 
which is distal to the forceps removed Avith sharp scissors. 

The mucous surface of the prepuce is now completely 
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separated from tlie glans by peeling it backwards with the 
finger or a iwobe, and is cut away mtb scissors to witbin a 
(juarter of an incb or less of tbe corona glandis. The skin of 
tbe prepuce is next trimmed Avitb scissors if necessary, care being 
taken to leave tbe skin pointed immediately underneatb tbe 
attacbment of tbe freuum. All bleeding is arrested by ligature, 
and tbe free margin of tbe skin united to that of tbe mucous 
membrane just beyond tbe corona glandis by tbe insertion of a 
series of interrupted sutures of fine catgut. Tbe organ is washed 
with an aseptic solution, tborougbly dried, and then tbe line of 

incision is covered with a tbin strip 
of gauze and i^ainted with col- 
lodion. 

At tbe exinration of five daj's to 
a week tbis dressing can be taken 
off and tbe patient placed in a warm 
batb. A lint dressing with a small 
quantity of boracic ointment is then 
applied, and replaced daily until tbe 
wound bas completely bealed. 

Amputation of tbe penis, — ^Am- 
imtation of tbe penis may be either 
partial or complete; in tbe former 
case a portion of tbe dependent 
organ is removed, and in tbe latter 
tbe entire structure including tbe 
crura is taken away. 

Indications for ojKration . — Tbe 
operation is rendered necessary in 
certain cases of epitbelioma of tbe 
penis, in which it is possible to remove tbe entire diseased tissue, 
and very occasionally in gangrene of tbe organ, induced by 
constriction of rings and other bodies. 

Partial amputation of tbe penis. — The dependent portion of 
tbe penis may be amputated at any point between tbe posterior 
portion of the glans and tbe junction of the organ with tbe 
scrotum. 

Many methods of removing a portion of tbe penis have been 
adopted by different surgeon.s, but one which is ea.sy to perform, 
and in addition give.s excellent results, is Icnown as tbe “ flap ” 
operation. Tbis is tbe one which is now described. 

Special instruments . — Long narrow-bladed Icnife, fine-toothed 
forceps, No. 12 E. giim-cla.stic catheter, sharp books, and elastic 
rubber tube. 



Pio. 198. — Circumcision. Penis 
showing phimosis. 

a. Line of applic-ation of dressing 

forceps wlien prepuce has lieen 
drawn forward. 

b. Extremity of glans penis. 

c. Aperture of prepuce. 
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Position . — The patient lies on his back near the right side of 
tlie operation table, -with his thighs slightly separated; the 
operator stands on the right side, and the assistant opposite to 
him. 

Operation. — An elastic ligature is placed around the root of 
the penis, so as to avoid hremorrhage. The plane of the i:)enis 
at which it is wished to effect the separation is decided upon, 
and then a dorsal skin flap is marked out and dissected back. 
The breadth of this flap should be equal to half the circum- 
ference of the organ, and its length to rather more than one 
diameter. A ventral flap is then fashioned in a similar manner, 
but only a quarter of the length of the dorsal, and dissected back 
as far as the line of section. The gum-elastic catheter is passed 
along the urethra, and then the long narrow-bladed scalpel made 




Fia. 199. — Circumcision. Appearance of penis wlicn prepuce has lieen 
leinoveil, and margins of incision united with srrtures. 

a. From lateral aspect. 

h. From ventral aspect, showing method of suturing at frenum. 

to transfix the body of the penis between the corpus spongiosum 
and the corpora cavernosa, immediately anterior to the bases of 
the skin flaps. The catheter is removed, and the corpus 
spongiosum with the urethra divided about h inch in 
front of the posterior part of the incision. The corpora 
cavernosa arc next divided on a level with the bases of the 
sldn flaps, and all bleeding vessels tied. The arteries which 
require ligature are — the two dorsal arteries, on the dorsal 
surface between the two corpora cavernosa ; the arteries to the 
corpora cavernosa in the substance of these structures; and a 
branch of the artery to the bulb in the corpus spongiosum. The 
clastic ligature placed around the base of the penis is slightly 
relaxed, so as to make evident the position of these blood vessels. 
Any other bleeding points are ligatured, and then a small vertical 
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incision, | inch in length, is made in the middle of the dorsal 

flap. The projecting portion 
of the corpus sjsongiosura is 
brought through this aperture, 
split vertically for a short 
distance, and the two jneces 
sutured to the margins of 
the apei’ture by curved needles 


h 


Fio. 200. — Amputation of part of penis. 
a. Lines of skin incisions in formation of flaps. 
h. Appearance of stump when part to be amputated 
has been removed. 

threaded tvith fine catgut. The edges of the dorsal and ventral 
flaps are brought into apposition, and fixed by the insertion of 
a row of fishing-gut sutures. The 
operation is now completed by the 
application of a collodion dressing to 
the lines of suture, and, as a rule, 
the retention of a catheter is not 
necessary after the performance of 
this form of operation. Contraction 
of the new meatus is said not to 
occur so commonly after this as after 
some of the other methods of am- 
putation. 

Complete amputation of the 
penis. — This operation comprises the 
removal of the entire penis, together 
with the crura. It has been called 
Thiersch’s, and also Gould’s operation. 

Special instruments . — ^These are the same as those required 
for the previous operation, with the addition of a rugine or a 
periosteal elevator. 



Fig. 201. — Amputation of part 
of penis. Operation com- 
pleted. 
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Position. — Tlie patient is jJaccd in the lithotomy position, 
the buttocks projecting slightly over the end of the operation 
table ; the operator stands between the legs of the patient, and 
the assistant on his left side. 

Operation. — The operation may be divided into the following 
stages, namely — (a) Skin incision ; {b) splitting the scrotum ; 
(c) division and separation of the bulbous portion of the corpus 
spongiosum ; (cl) removal of the remaining portion of the penis, 
including the crura ; (e) fixation of the proximal portion of the 
corpus spongiosum into the posterior angle of the incision, and 
closure of the remaining part of the external wound. 

{a) Skin incision. — An incision is made with the scalpel, 
which commences on the pubic eminence immediately above 
the dorsal aspect of the root of the penis, extends round the 
penis to its ventral aspect, and then backwards along the 
median raphe of the scrotum as far as the anterior part of the 
perineum. 

This incision is racket-shaped, and it divides the skin and 
fasciae. 

( 6 ) Sjylitting the scrotum. — With the fingers and the scalpel 
the scrotum is divided into two lateral halves, until the ventral 
aspect of the corpus spongiosum is reached. The gum-elastic 
catheter is next passed into the urethra as far as the anterior 
layer of the triangular ligament. 

(c) Division of the corpus siwngioswm, and se2)aration of the 
proximal portion. — A long narrow-bladed scalpel is inserted 
transversely between the corpus spongiosum and the corpora 
cavernosa, a little in front of the bulb. The catheter is with- 
drawn, and the knife made to cut outwards and divide the 
corpus spongiosum not quite half an inch in front of the bulb, a 
point which is beyond the termination of the ducts of Cowper’s 
glands. When this has been done the proximal portion of the 
corpus spongiosum is seized with toothed forceps and dissected 
free from the crura as far back as the triangular ligament. 

(d) Se2}aration and removal of the remaining 2mrtion of the 
2yenis . — The surgeon then grasps the bod}" of the penis with 
the left hand, and, taking the scalpel in his right, divides the 
suspensory ligament and other fibrous tissues which fix the 
organ to the adjacent structures. When the attachments of the 
crura to the ischio-pubic rami have been exposed the scalpel is 
laid aside, and the margins of the wound retracted. The rugine 
is taken, and with it the crura are sejiarated from their bony 
attachments, and the organ removed. Four arteries require 
ligature — the two dorsal arteries of the penis, which will be 
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found immediately underneath the pubic arch, and the arteries 
to the corpora cavernosa, which come through the triangular 
ligament close to the attachments of the crura to the bone. 
These vessels are secured and ligatured, together with any other 
bleeding points which may become apparent. 

(e) Fixation of the iiroxhial 2 ^oHion of the corpus siwngi- 
osum, and closure of the external wound. — The remaining piece 
of the corpus spongiosum is seized with toothed forceps and 
slit for J inch along its dorsal and ventral aspects, and then 
the flaps so made are united to the margins of the posterior part 
of the incision by the insertion of fine catgut sutures. The 
anterior part of the incision is well sponged out, the two halves 
of the scrotum brought together, and the margins closely united 
with fishing-gut sutures; a drainage tube is passed into the 
deeper part of the wound on account of the oozing of blood, 
Avhich usually goes on for a short time after the operation. It 
is not necessary to retain a catheter in the urethra. 

Operations upon the Testicle 

Castration. — Removal of both testicles is called castration, 
but either one or both organs may be removed, according to the 
nature of the affection from which the patient is suffering. 

Indications for opteration. — Removal of the testis is indicated 
under the following conditions ; — 

(a) In early cases of malignant disease of the organ, or in 
those iiatients in whom a large, heavy growth is a great source 
of inconvenience. 

(р) In cases of unilateral tuberculous mischief, in which the 
disease has not spread to the vesiculie seminales and bladder, and 
the vas is not extensively involved. 

(с) In some cases of imperfect descent of the testicle. 

Sp)ecial instruments. — Clamp forceps (for holding the stump). 

Position. — The patient lies upon his back with the legs ex- 
tended and the thighs slightly .separated ; the surgeon stands 
on that side of the patient which is to be operated upon, and 
the assistant on tlie opposite side. 

Operation. — An incision is made which commences above, 
a short distance below the external abdominal ring of the 
affected side, and extends doAvnwards on the lateral aspect 
of the scrotum towards its inferior border. This is made to 
extend through the tissues of the scrotum until the spermatic 
cord and the testis with the tunica vaginalis are fully exposed. 
In many cases it is adAUsable to prolong this incision upwards 
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and outwards to tlic region of the internal abdominal ring, and 
remove also that portion of the cord occuj)ying the inguinal canal. 
The spermatic cord is clearly defined, and a clamp placed upon 
its coverings on each side immediately below tire external ring ; 
an aneurysm needle is passed through the cord below the level 
of the clamps, and a double ligature inserted. Each half of the 
cord is tied separately, and one ligature is made to surround the 
entire structure. The cord is then divided a short distance 
below the application of the ligature, and the distal portion 
together with the testis and its tunica vaginalis removed. All 
bleeding points are ligatured, and then the clamps on the 
spermatic cord are removed, and if any of the arteries bleed they 
are picked up with artery forceps and tied separately. "When 
all haemorrhage has been arrested, the stump is pushed into the 
inguinal canal, and the external wound is closed by the insertion 
of a series of interrupted sutures. 

Some surgeons advise that the vessels 
of the spermatic cord should be tied 
separately, each one being picked up 
with artery forceps ; this is, however, 
not usually necessary. Under these 
circumstances a circular ligature is 
not placed around the entire cord, but 
the method of transfixion is the easier 

one. Fig. 202. -Rcmov.-il of testis. 

Radical cure of hydrocele. — ihe Extem.ai incision, 
operation for the radical cure of a 

hydrocele involves the removal by dissection of the parietal 
layer of the tunica vaginalis testis. 

Indications . — A radical cure of a hydrocele ought to be per- 
formed in all cases in which the sac wall is ver}' thick, and in 
those in which the fluid re-accumulates very quickty after tapping. 
Hmmatoccles also are best treated by incision, turning out the clot, 
and removing the thickened pai-ietal layer of the tunica vaginalis. 

Position . — The patient is placed in the dorsal position, with 
the thighs slightly separated, and a sandbag of suitable size 
placed underneath the scrotum in order to raise it ; the surgeon 
stands on the affected side, and his assistant opposite. 

Operation. — The scrotum being made tense by the assistant, 
an incision is made on the lateral aspect of the affected side. 
This incision extends for about two-thirds of the entire length 
of the swelling eaused by the hydrocele. 

■ The skin, superficial fascia, and dartos muscle are divided, 
and the fascial coverings of the swelling incised by repeated 
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liglit strokes of tlie knife until the tense bluisli-looking sac of 
the hydrocele comes into view. Se%"eral small superficial veins 
will be met with in this part of the operation, and should be 
clamped in two places before cutting, otheruuse their divided 
ends will disappear amidst the loose scrotal tissues and give rise 
to troublesome oozing later. The sac of the hydrocele is now 
isolated from its fibrous coverings, over the gi-eater part of its 
surface, by sweeping the handle of the knife or some form of 
flattened instrument around it, and when this has been done 
the swelling is opened and the fluid allowed to escape. The cut 
edges of the collapsed sac are then seized with pressure forceps, 
and after a little further blunt dissection the testicle vuth the 
whole of its tunica vaginalis can be delivered through the 
wound. The thickened parietal layer of the tunica vaginalis is 
cut away a short distance from its reflection on to the epididymis. 
All bleeding points are now secured, and the testicle then replaced 
in the scrotum. Ordinary ligatures on the small vessels in the cut 
edges of the sac are extremely liable to slip, and it is better to 
transfix the membrane with a curved needle and fine silk, and 
tie them off in this way. A small rubber drainage tube is 
placed in the upper angle of the incision, and the latter closed by 
interrupted sutures in the ordinary manner. A drainage tube 
should be inserted in every case, but it can be removed at the 
expiration of 24 hours ; by its use all risk of a hfematocele is 
avoided, and a means of exit provided for the small amount of 
blood and serous exudation which always occurs. 

Operations upon the Spermatic Cord 

Varicocele. — The blood is collected and caiTied away from 
the testicle by an abundant plexus of veins, the spermatic or 
pampiniform plexus; these vessels are grouped around the 
spermatic artery, and are massed mainly on the anterior aspect 
of the cord. A short distance below the external abdominal 
ring this plexus resolves itself into three collecting trunks, which 
pass up the inguinal canal, two in front of the cord and one 
behind, and end by forming the two veme comites of the 
spermatic artery. The veme comites join to form a single 
trunk just below their termination, and in the case of the right 
one a valve of two segments null be found guarding its opening 
into the inferior vena cava. With this exception the spermatic 
veins are devoid of valves, and those on the left side are cxceed- 
ingly prone to become dilated and varicose, constituting the 
condition known as varicocele. 
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Indications for ojxration . — The operation for the radical cure 
of varicocele is advisable under the follouung circumstances : — 

(a) Those cases of varicocele in -which the patient desires to 
enter one of the public services. 

(b) Cases of varicocele in which a scrotal suspender and 
appropriate treatment have failed to relieve genuine i)ain, which 
is nsnalR felt both in the lumbar region and in the testicle 
itself. 


(c) Cases of ingninal varicocele, in which either a hernial 
sac is actually present, or from the progressive weakening of the 
canal its appearance is only a matter of time. 

Choice of 02 }eration . — A varicocele may be dealt with either 
through an incision in the neck of the scrotum, scrotal operation, 
or by ligature of the anterior two 


veins of the cord in the inguinal 
canal. The latter procedure should 
always be adopted in cases of in- 
guinal varicocele, and possesses 
the additional advantages that 
the operation is performed in a 
region the skin of which is much 
more easily rendered “aseptic” 
than is possible in the wrinkled 
skin of even the neck of the 
scrotum; and moreover, the hei-- 
nial sac, if present, will be ex- 
posed, and can be removed at the 



Fig. 203. — .Scrotal operation for 
cure of varicocele. 


same time. The only objection Line of sWn incision, 

that can be raised against this 6. External abdominal ring. 


form of operation is that the 

inguinal canal is weakened by the incision in the aponeurosis 
of the external oblique, a result which is very problematical in 
an aseptic case if the external oblique is efficiently sutured. 

1. Scrotal operation. — Position . — The patient is placed in 
the dorsal position, with a pillow between the thighs. The 
surgeon stands on the affected side, with his assistant opposite 


him. 


Operation . — An incision to 2 inches long is made in the 
long axis of the scrotum, commencing above over the external 
abdominal ring and just internal to the pubic spine. The 
skin and fasciae are divided and the spermatic cord laid bare. 
The anterior group {i.e. the majority) of the dilated veins are 
next separated from the surrounding structures for a distance of 
about 1|- to 2 inches or more, according to the length of the 
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CHAPTER X 


ABDOJkllNAL OPERATIONS UPON THE FEMALE 
ORGANS OF GENERATION 

Operations on the Ovaries and Uterine Appendages 

Ovariotomy. — Tiiis operation consists in the removal of 
tumours of the ovary, broad ligament, and parovarium, by 
an incision through the abdominal -wall. 

Indications . — 

(а) Cystic disease of the ovary. 

(б) Dermoid cyst of the ovary. 

(c) Cysts in the broad ligament derived from the parovarium. 

{d) Solid tumours of the ovary, simple or malignant. 

An ovarian tumour should be removed as soon as it is 
diagnosed. It is useless to wait for risks in connection with the 
tumour itself, or its effects upon neighbouring organs. It is, of 
course, possible that some cysts cannot be removed, either on 
account of their rrralignant character, or from extensive adhesions 
to important structures. An ovarian tunrour is liable to inflam' 
matory changes, torsiorr of the pedicle, rrrpture, arrd malignant 
changes. 

Special instruments . — Scissors (straight and angular), trocar 
and tubing for tapping the cyst, pedicle needle, and cyst forceps. 

Position . — The patient is placed at first in the dorsal position, 
but the Trendelenburg (Fig. 67) or raised pelvic position is often 
of the greatest assistance. The surgeon stands on the right side 
of the patient, and the assistant directly opposite to him. 

Operation. — (a) Parietal incision and ejposi^re of tumour . — An 
incision 2 to 3 inches long (Fig. 204) is made in the middle line, 
between the umbilicus and the pubes, the lower extremity 
terminating a little above the upper limit of the mens veneris. 
The skin and fascial tissues are first divided, and the apo- 
neurosis of the recti exposed. All bleeding is arrested with 
forceps. The interval between the recti is now sought for, and 
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tlie muscles separated for the length of the incision. The fascia 
forming the posterior sheath of the rectus is exposed and divided, 
and the extra-peritoneal fat exposed. This varies much in thick- 
ness, and must be .cut through with care, successive layers being 
lifted up with dissecting forceps before division. The peritoneum 
is then exposed, and is picked up and divided in the same way. 
As soon as the peritoneum is opened, air enters, the intestines 
or cj’^st fall away, and the abdominal wall can be lifted up by 
the fingers. The peritoneum is then divided on two fingers for 
the length of the incision, care being taken below not to injure 
the bladder, which is often much displaced, and to avoid the 
veins Avhich run in a vertical direction near the middle line. 

In a simjjle case it is an 
easy matter to open the 
abdomen and to expose the 
glistening cyst; but if the 
peritoneum is thickened, or 
there are dense adhesions, 
it is sometimes difficult to 
decide when the cyst itself 
is reached. The incision 
may even be carried through 
the cyst wall. 

In such cases it is better 
to open the peritoneal cavity 
higher up. After exposing 
the tumour, it should be 
carefully examined to ascer- 
tain if it be cystic or solid ; 
and to discover the number 
and variety of adhesions (if 
any). The character of the tumour should also be determined, 
whether inflamed, dermoid, or malignant; and if there are 
secondary deposits elsewhere in malignant cases. It is much 
better not to attempt removal in hopeless cases, since nothing 
is gained by an unfinished ovariotomy. 

(6) Treatment of adhesions . — If recent, these are easily sponged 
away or separated with the Angers. More serious adhesions 
should be dealt with after the cyst has been emptied. Portions 
of omentum may require ligature before division. Adhesions to 
the intestine need especial care ; it may be better even to leave 
a piece of the cyst wall adhering to the bowel than to run the 
risk of tearing or perforation. 

Peritoneal adhesions to the rectum are often very troublesome, • 



Fig. 204. — Ovariotomy. 
a. Parietal incision. 
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and the ureters or large pelvic veins may be damaged. The 
bladder may also be rvounded if its limits are not borne in mind. 

When the vermiform appendix is adherent to an ovarian cyst, 
or to the Fallopian tube or broad ligament, it is better to remove 
the appendix than to sepaiNate and divide the adhesions and 
leave it behind. 

(c) Emptijing the cyst . — This is sometimes quite an easy matter, 
and it may be tapped by a trocar, the cyst being drawn out of 
the incision as the fluid is evacuated. Its contents should not 
be allowed to enter the abdominal cavity. 

In some cases the fluid is very viscid, or the cyst is so mirlti- 
locular that it canirot be emptied in this way. Dermoids 
contain hair and sebaceous material that will not run through 
a trocar. In multilocular cysts the secondary loculi may be 
broken dowm by the fingers by enlarging the opening into the 
cyst, or very thick material extracted by the hand. 

Dermoids and inflamed cysts of small size are better extracted 
Avhole, after enlarging the abdominal wound. 

Some tumours necessitate enlargement of the abdominal 
Avound, on account of their being almost entirely solid. It is 
far better in difficult cases to enlarge an abdominal Avound 
than to AA'ork in darkness and uncertainty. 

(fZ) Treatment of pedicle and removal of tumour . — When tlie 
cyst has collapsed and been drawn up out of the Avound, the 
pedicle has to be secured. It consists of Fallopian tube, and 
the parts of the broad ligament containing the ovarian vessels 
and ovarian ligament. 

Sometimes the pedicle is long and thin, and may easily be 
secured by transfixing it, at a point devoid of vessels, Avith a 
pedicle needle armed Avith silic or chromicised catgut of sufficient 
thickness. It is a mistake to use too thick a ligature in tying 
ovarian pedicles. The loop of silk or catgut is next divided and 
held, and the needle Avithdrawn. Two threads thus pass through 
the pedicle ; these are interlocked and firmly tied, one on either 
side. The interlocking of the ligature loops prevents the pedicle 
splitting, and helps to avoid troublesome hBemorrhage. 

The tumour is noAV cut away, leaving a stump of sufficient 
size not to slip through the ligature loops. The cut surface 
should be examined for any oozing before being dropjAed back 
into the abdomen. Large A^essels in the stump may be ligatiired 
again separately, for additional security. The opiJosite ovary 
should always be examined to see if it also is diseased. Small 
cysts in the periphery of an othei'AA'ise healthy ovary may be 
excised by a AA’edge-shaped incision, and the cut surface closed b}’ 
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fine silk. This is important, as it sometimes enables the 
operator to leave a piece of health}’^ ovary in a case where the 
other ovary has to be removed for hopeless cystic degeneration. 



Pig. 205.— Ovariotomy, Fic, 206.— Ovariotomy. 

Cyst forceps. Pctliclc needle. 

Large pedicles, and especiallj’ broad short pedicles, are some- 
times very difficult to secure. They may need a second, or even 
a third, transfixion with looped interlocked ligatures. All knots 
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sliould be securely tied, and loose ends avoided by cutting as 
near tbe knot as can be done witb safety. Sometimes tbe 
pedicle is so short, and so dragged upon, and the cyst so large, 
that it is impossible to ligature the pedicle with safety before the 
main mass of the tumour has been cut away. In such cases the 
pedicle may be clamped for a time with large pedicle forcejDS, the 
cyst removed, and then the pedicle held up and the ligatures 
passed by transfixion below the clamps. 

As the damps are gradually relaxed the ligatures are firmly 
tied. Slipping of the ligatures of an ovarian pedicle is a serious 
matter, and the pedicle should always be finally examined before 
closing the abdomen. If the ligatures have slipped, the pedicle 
must be retied below the seat of the original ligature. 

After the ligatures have been tied, the peritoneum of the 
stump of the pedicle distal to the ligature should be dissected up, 
and then sewn over the surface of the cut pedicle by a continuous 
suture of catgut, in order to avoid the formation of adhesions 
afterwards. 

Tumours of the broad ligament have no pedicle, and cannot 
therefore be drawn out of the abdominal wound. They should 
be enucleated. Enucleation is performed by dividing the capsule 
of peritoneum which can be moved over the cyst beneath. The 
capsule can often be recognised by the strands of unstriped 
muscular fibres which it contains. When the right layer is 
reached the whole tumour is easily shelled out. It may be 
tapped at once, or later, according to size. 

The walls of the capsule often contain large vessels which 
need to be tied. The capsule itself may be dealt with by re- 
moving as much as possible, ligaturing the remainder, and 
finally closing the opening by a continuous or purse-string suture. 
If too large with deep connections, and the bleeding is trouble- 
some, its edges may be secured to the margins of the abdominal 
wound, and its cavity drained, for twenty-four hours or more, 
with gauze. 

False capsules, which are very puzzling, sometimes occur, 
covering and embedding an ovarian tumour. They mostly 
consist of peritoneal lymph and inflammatory adhesions, though 
it should be remembered that intra-ligamentous tumours some- 
times burrow beneath and displace the peritoneum to an extra- 
ordinary extent. In performing enucleation the bladder, ureters, 
rectum, pelvic colon, caecum, vermiform appendix, or large blood 
vessels may be wounded. 

(e) Treatment of the peritoneum . — The peritoneum should be 
cleansed of all blood-clot or any material that may have escaped 
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very variable, but iu women wbo have not passed the climacteric 
an apparent cure sometimes follows. 

(e) In osteo-malacia. In a number of cases of this disease 
either recovery or marked improvement has followed removal 
of both ovaries. 

(/) In some cases of marked stenosis of the vagina (either 
acquired or congenital) in which it is advisable to bring about 
cessation of the menstrual periods, and very undesirable that 
pregnancy should occur. 

Oophorectomy in the treatment of fibro-myomata of the uterus, 
and also in the treatment of dysmenori'hoea and various neurotic 
conditions has practically been given up owing to the unsatis- 
factory character of the results. Fibro-myomata of the uterus 
are better treated by removal of the uterus and attached tumours, 
and dysmenorrhcea and neurotic conditions by other measures. 

Special instruments . — Pedicle needle and clamp forceps of 
medium size. 

Position . — The patient is placed in the dorsal position, with 
the pelvis slightly raised. The surgeon stands on the right side 
of the i)atient, or when one ovary only is diseased on the affected 
side, and the assistant opposite to him. 

Operation. — An incision is made 3 inches long in the middle 
line, below the umbilicus, and extending to immediately 
above the mens veneris. The skin and fascire are divided, and 
the interval between the recti recognised. The aponeurosis is 
incised and the recti separated and pulled apart. The extra- 
peritoneal tissue is next cut through, and the peritoneum divided 
for the entire length of the incision. 

The great omentum and the coils of intestine are pushed 
upwards and kept out of the way by packing the peritoneal 
cavity above and on each side of the incision with large flat 
gauze pads or sponges. The fingers are now passed downwards 
into the pelvis until the fundus of the uterus is reached, and 
then they are passed along the broad ligament until the ovary is 
felt. The ovary, with its Fallopian tube and part of the broad 
ligament, are pulled upwards into the wound; and a rubber 
covered clamp is placed upon the iufundibulo-pelvic ligament. 
The ligament of the ovary is grasped with a pair of forceps, and 
held by an assistant, who also compresses the ovarian artery. 
Next, the ovary is lifted up or pulled away from the broad 
ligament so as to form a pedicle at its hilum. This pedicle is 
transfixed with a blunt pointed pedicle needle carrjung a double 
ligature. The needle is withdra-wn, the two ligatures locked 
and tied, and the ovary removed, by cutting away with scissors. 
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If possible the peritoneum of the stump is sewn over the cut 
surface, so as to avoid leaving a raw area, which might later 
assist in the formation of adhesions. 

When a pedicle cannot readily be formed in the above 
manner an oval incision is made around the ovary at its 
attachment to the broad ligament; and it is cut away with 
scissors. AU bleeding points are now picked up and ligatured, 
the clami^s being loosened so as to ensure that none are missed. 
The space from which the ovary -was removed is obliterated by 
fixing its walls in apposition by the insertion of a few points of 
interrupted suture. If troublesome hsemorrhage occurs a ligature 
should be applied to the infundibulo-pelvic ligament in the outer 
part of the wound, so as to include the ovarian artery. 

The margins of the peritoneal incision are united by a con- 
tinuous suture. The parts are sponged dry; and a similar 
operation performed^ on the opposite side w'hen both ovaries 
require removal. Finally, the protecting gauze pads and sponges 
are removed, the coils of intestine allowed to fall down into the 
pelvis, and the great omentum placed in front of them. The 
parietal wound is then closed by the insertion of three tiers of 
sutures in the usual manuer. 

Resection of the ovary. — Partial excisioji of the ovary, or 
resection, may be practised when the disease is definitely localised. 
The diseased ovary is brought into the abdominal wound, as in 
the previous operation, and rubber-covered clamps are placed on 
the broad ligament on each side of the ovary. A wedge-shaped 
incision, surrounding the diseased portion, is made vith a scalpel 
into the ovary, and the affected part removed. Bleeding is 
arrested by ligature, and the surfaces of the wound brought 
together and fixed in apposition by the insertion of several 
interrupted sutures of chromicised catgut. The parts are 
sponged dry, the ovary dropped into the pelvis, and the 
jrarietal wound closed. 

Salpingectomy. — Indications . — Removal of the Fallopian 
tube, or salpingectomy, is indicated in the following conditions : — 

(a) Certain cases of inflammation of the Fallopian tube or 
tubes following gonorrhcea or other septic condition. 

(h) Pyosalpinx. 

> • (c) Hydrosalpinx. 

(d) Tubal pregnancy. 

(e) Primary tumour of the Fallopian tube, such as papilloma 
and carcinoma. 

(/) Some conditions in w’hich it is desirable to sterilise the 
patient. 
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Often in cases of disease of tlie Eallopian tube tlie corres- 
ponding ovary is also affected. Then it is desirable that both 
should be removed. These cases are discussed in the next 
section. 

Special instruments and position . — As in the previous opera- 
tion. 

Operation. — The abdomen is opened, the intestines and great 
omentum packed away, and the pelvis investigated as in the 
previous operation. Often adhesions are met with and require 
to be either separated or divided. If recent, they should be 
separated by sponge pressure or wuth the fingers ; and if firm, 
they must be ligatured in two places with catgut and divided. 
Adhesions to the rectum often give trouble, owing to both 
their position and extent. They should be fuUy exposed before 
separation or ligature. Sometimes careful dissection with the 
scalpel is necessary before the connections can be set free. 
When both Eallopian tubes are involved in adhesions and 
require removal, it is desirable to separate or divide all the 
adhesions on both sides before attempting this, because if one 
side is dealt with first, the ligatures which are applied may be 
loosened or slip during the manipulations necessary to free the 
adhesions on the other side. 

When the tubes have been separated and all adhesions divided, 
one tube is lifted up into the abdominal woimd, and the bottom 
of the pelvic cavity having been packed with one or more gauze 
sponges, removal is effected. The outer portion of the meso- 
salpinx is grasped by forceps, lifted up and cut away from its 
connections below with scissors until the uterus is readied, any 
bleeding vessels being picked up with pressure forceps. A small 
flap of uterine tissue anteriorly and posteriorly is turned back 
at the junction of the tube uith the uterus, and the mucous 
membrane of the tube ligatured and cut through as it pierces 
the uterine wall. The stump of mucous membrane is cauterised 
with liquefied carbolic acid, and the two flaps of uterine tissue 
sutured over the stump. All bleeding points in the space from 
which the tube has been removed are ligatured with catgut, 
and then the anterior and posterior peritoneal margins of the 
broad ligament are joined together by inserting a continuous 
suture of chromicised catgut. 

The tube on the opposite side is removed in a similar manner. 
Next the parts are sponged dry, and all gauze pads and sponges 
removed from the pelvis and from the peritoneum cavity above. 
The operation is completed as in oophorectomy. 

Partial salpingectomy, or resection of the Fallopian tube. 
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— This operation may be performed for the remoTal of localised 
non-maliguant tumours and cysts when they involve the outer 
portion of the tube. After the affected portion of the tube and 
the abdominal extremity have been excised, hemorrhage is arrested 
by ligaturing the bleeding vessels, and next the mucous membrane, 
where the tube is cut across, is everted and stitched to the 
peritoneum of the broad ligament. The other incised portion of 
the broad ligament is sewn up as in the previous operation. 

Salpingo-oophorectomy. — Salpingo-ovariotomy — or removal 
of the uterine appendages. — Indications— 

(a) Certain cases of inflammation, or suppuration of the 
Fallopian tubes, in which the corresponding ovary is also 
involved. 

(b) Tuberculous diseases of the Fallopian tube and ovary. 
In tuberculous disease of the uterine appendages the ovary and 
Fallopian tube are usually both involved. 

(c) Some cases of tubal pregnancy. 

(d) Tubo-ovarian cyst or abscess. 

(e) Carcinoma of Fallopian tube. 

• Special instruments and position. — As for oojrhorectomy. 

Operation. — (a) Parietal incision, ex])osure of appendages, and 
separation or division of adhesions, — The abdomen is opened 
and the uterus and appendages are exposed as in oophorectomy 
(p.'279). The Fallopian tube and ovary of one side are freed 
from their abnormal connections (if any) with adjacent structures, 
by separation, or ligature and division of adhesions, and lifted up 
into the parietal wound. Then they are carefully examined, in 
order to determine the portions which require removal. Next, 
a similar procedure is carried out on the opposite side, after 
packing the space where adhesions have been separated or 
divided, with gauze sponges. 

llTien determining the portions to be removed, it should be 
borne in mind that it is desirable to leave behind one ovary if 
the conditions will allow of this being done. 

(6) Removal of appendages. — The ovary and tube of one side 
are lifted up into the wound, and the broad ligament below the 
ovary transfixed with a pedicle needle, armed with a double 
ligature of chromicised catgut, care being talcen to avoid injury 
to large veins. The two ligatures are locked and tied, each 
siuTouuding one half of the pedicle, and pressure forceps placed 
on each side of the pedicle beyond the ligature. The ovary and 
tube are separated by cutting through the pedicle with scissors 
J inch bej'ond the seat of the ligatures, and removed. If possible, 
the peritoneum of the pedicle should bo divided a little longer than 
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the tissues in the interior. The surface of the pedicle stump is 
sponged, so as to make sure tljat all blood vessels have been 
occluded ; and then the peritoneum is sewn over the surface in 
order to avoid leaving a raw surface, which later might contract 
adhesions with adjacent viscera. The ligatures are cut short, 
the forceps’ removed, and the stump allowed to fall back into the 
pelvis. When there is much fibrous tissue around the tube and 
in the broad ligament, the result of previous inflammation, it is 
usually not possible to define a pedicle and transfix it in the 
manner just described. In this case, after the ovary and tube 
have been lifted up into the parietal wound, the outer portion of 
the broad ligament, or the infundibulo-pelvic ligament, is trans- 
fixed and ligatured so as to secure the ovarian artery, and the 
broad ligament close to the uterus treated in a similar manner, this 
second ligature surrounding the Fallojuan tube and the ligament 
of the ovary. The Fallopian tube and ovary are then lifted up, 
and separated by cutting through the broad ligament with 
scissors. All bleeding points ai’e picked up and ligatured, and 
the incised peritoneal margins of the broad ligament joined 
together by the insertion of a continuous suture of catgut. 

The operation on one side having been completed, the parts 
are sponged dry, and protected with a flat gauze pad. Next a 
similar procedure is carried out on the opposite side. 

(c) Treatment of peritoneum and closure of external tvound . — 
The gauze pads and sponges are removed from the pelvis, and 
the parts carefully sponged with gauze sponges wrung out of hot 
saline solution. If oozing of blood still continues, careful search 
is made for any bleeding points, which when found are picked 
up and ligatured. When there Is general oozing and no definite 
points can be seen, irrigation of the pelvis with hot saline 
solution (110° to 115° F.) will usually succeed in arrest- 
ing it. 

Next, the protecting pads are removed, the intestines and 
omentum allowed to fall back towards the pelvis, and thb parietal 
wound closed by sutures in the usual manner. 

When suppurating cases are being dealt Avith, and the pus- 
containing tube has burst during the manipulations and caused 
contamination of the pelvic structures, it may be necessary to 
establish drainage. Often, how'ever, this is not required, since in 
cases of considerable duration, the pus is usually sterile. If 
drainage is considered desirable, it is generally best to incise 
the posterior fornix of the A'agina, and establish vaginal 
drainage. 
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AEDoarwrAL OPERATioifs UPON THE Uterus 

Removal of a fibromyomatous uterus by abdominal section : 
Abdominal hysterectomy or abdominal bystero-myomectomy. 

Indications. — Uterine fibromyomata are removed for 
hmmorrliage, pressure symptoms, large size, rapid grovdb or on 
account of complications. As a general rule, in the treatment 
of patients suffering from fibroids of the uterus, it may be stated 
that when the tumours are grounng and distinctly increasing 
in size, when they are undergoing degeneration — myxomatous, 
sarcomatous, or necrotic, — and rvhen they give rise to definite 
symptoms, they should be removed by a surgical operation, 
unless there are conditions which contra-indicate the performance 
of any severe operative procedure. It j^eriodically happens, 
however, that fibroids of considerable size, and increasing, are 
discovered which do not cause symptoms, and the question 
arises, what course ought to be adopted concerning them. My 
own opinion is, that if there are no conditions or reasons against 
removal it is better to take them away, on account of the 
degenerations which may occur in them, and the complications 
to which they may give rise. Fibroid tumours in old and 
feeble women which are not giving rise to symptoms or increas- 
ing in size are best left alone. 

Choice of variety of operation. — Two different forms of 
abdominal operation are available for the removal of fibromyo- 
mata of the uterus ; in one the uterus and attached fibroid 
tumours are excised, in which case the operation is known as 
hystero-m 5 ’'omectomy or simply hysterectomy ; and in the other 
the fibroid tumour or tumours are locally removed — the operation 
then being called myomectomy. 

Hysterectomy (h 3 '’stero-myomectomy) is the usual form of 
operation, since it is suitable for most cases of fibroids of the 
uterus •, and its performance is accompanied by less risk to the 
life of the patient than that of myomectomy. The latter 
operation is especially to be recommended when the patient is 
comparatively young — under thirty-five or thereabouts — when 
the tumours are sub-peritoneal and pedunculated, or there is 
only one, and it is desirable that the patient .should be capable 
of haUng children. (Submucous fibroids are usually readily 
removed bj' the vaginal route, see page 326.) 

Hj'sterectoraj'’ (h 5 "stero-myomectomy) maj' be either partial or 
complete. In the former the uterus is divided through the 
cervix — supravaginal hj^sterectomy ; and in the latter the vagina 
is opened and the entire uterus excised — pan-hysterectomy. 
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The former operation is the one recommended for adoption in 
most cases, on account of the comparative ease of irerformance, 
the freedom from hcemorrliage, and the good results which 
follow ; and the latter is reserved for the small number of cases 
•where the cervix is the seat of disease. 

>S^rec?’af instruments. — Large clamp forceps — straight, curved, 
and angular — volsellum forceps, aneurysm needle, and a blunt 
dissector. 

Position. — The patient is placed in the dorsal position with 
the pelvis slightly raised. The surgeon stands on the right side, 
and the assistant on the left. 

Operation. — Abdominal hysterectomy (hj^stero-myomectomy ) 
may be divided into the following stages : — 

(a) Parietal incision, e.r 2 )osnre, and delivery of the fihro- 



Fig. 207.— Position of uterine and ovarian arteries. — After Kelly. 


myomatosis uterus. — A vertical incision is made a little to one 
side of the middle line or in the middle line, 4 to 6 inches in 
length, according to the size of the uterus — and terminating 
below immediately above the mons veneris. The layers of the 
abdominal wall are cut through, and the peritoneal cavity 
opened. The great omentum and the coils of intestine which lie 
in front of the tumour and in the pelvis are pushed upwards and 
held there by packing with large gauze pads. The size, extent, and 
connections of the tumour are ascertained, and adhesions sought 
for, ligatured in two places, and divided. Usualty, howevei', 
there are few if any adhesions to surrounding viscera, unless 
there has been previous inflammation. The enlarged rrterus 
is now grasped with the hand, or if necessai'y with a large 
pair of volsellum forceps and forcibly drawn out through the 
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parietal wound. Occasionally this is not possible until portions 
of the broad and round ligaments have been divided. 

(6) Ligature and division of the broad ligaments ; exjtosure 
and ligature of the uterine arteries . — The broad ligaments are 
ligatured in the following way. The one most easily dealt with 
is transfixed vuth a pedicle needle, armed with medium silk. 



Fig. 20S. — The viscera of tlie female pelvis, as the}' appear wJieii seen 
from above .and in front. — After Testut. 


A. Fundus of bKadder. 

B. Utero-vesic.al pouch. 

C. Uterus, 

D. Pouch of Douglas. 

E. Rectum. 

F. Ovary. 


G. Round ligament of uterus. 

H. Fallopian tube. 
h. Bro.ad ligament. 

J. and K. External and internal 
iliac vessels. 


This is done, if possible, on the uterine side of the ovary, which 
should not be removed. This ligature secures the ovarian artery. 
The uterine side of the broad ligament is clamped, and the tissue 
between this and the ligature divided. Sometimes the tension 
Ls so great that the knot cannot be securely tied till a iiortion 
of the broad ligament has been first divided. A second and even 
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a tliird ligatui’e is passed tlirougli tlie broad ligament lower 
do'um and firmly tied, the uterine portion being clamped with 
forceps. 

The round ligament is generally included in one of these 
ligatures, but it may be wiser to tie it off separately, as it often 
contains a large vessel, and may be very tightly stretched over 
the tumour. 

The opposite broad ligament is now treated in a similar way. 

The next step consists in the reflection of the flap of peri- 
toneum and bladder from the front of the uterus. An incision 
is made across the front of the uterus, from side to side, about 

in. above the line of attachment of the bladder. Its 
distal ends meet the incision in the broad ligaments. This flap 
is now carefully turned down with the bladder. If the proper 
cellular layer is reached this is an easy matter, but the peri- 
toneum is sometimes very adherent to the front of a fibroid 
uterus, and needs careful dissection. 

A similar peritoneal flap is next reflected from the posterior 
aspect of the uterus. 

When the flaps have been turned down it is usually qirite easy 
to see or define the position of the uterine arteries as they lie upon 
the lateral aspects of the cervix. A curved needle, threaded 
with silk, is passed beneath the artery on one side and the 
vessel is securely tied. Forceps are applied above the ligature, 
and the artery divided between them and the ligature. If the 
artery has not been properly secured it spurts at once, but can 
be easily seized with forceps and tied. The opposite uterine 
artery is tied in a similar manner. Another method is to 
expose the artery by dissecting down on to it through the peri- 
toneum, and ligaturing it at once in the earlier stage of the 
operation. 

(c) Division of cervix and removal of uterus . — The cervix is 
next divided in a wedge-shaped manner, a little below the level 
of the internal os, and the uterus and attached tumour removed. 
A few small vessels on the surface of the stump may need ligature. 
This is best done by passing a buried suture beneath the 
bleeding spot, and tying it tightly. The pelvic cavity is cleared 
of all blood, and any further oozing arrested. 

{d) Closure of cervix . — The margins of the cervical flaps are 
brought together and joined by a few points of sutnre, one or 
two buried sutures being inserted if necessary. The peritoneal 
flaps are now approximated over the cut surface of the stumj>, 
and the divided edeies of the broad ligament closed. This is 
done by inserting a continuous suture of chroniicised catgut. 
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Fibroids involving the cen’ix sometimes lead to difficulty in 
removal, as they expand the cervical portion and become jammed 
in the pelvis. In such cases the operation consists in first 
ligaturing the uterine vessels, as described above, and then 
shelling the tumour out of its capsule, consisting of the lower 
portion of the expanded cervix. This is now closed vdth 
sutures, and the peritoneum sewn over it. It is better not to 


0 BA 



The forceps is pl.iced upon the right uterine arterj . 

attempt complete removal of the cervix in such cases, as 
the ureters may be injured and the bleeding difficult to 
arrest. 

Some of the most difficult operations in connection with 
fibroids are those in which large cervical or subserous tumours 
burrow beneath the layers of the broad ligaments. In these 
cases they grow beneath the peritoneum, either in the front of 
the abdomen or ^posteriorly. They are very perplexing, as their 
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anatomical relations to the irteras and other structures are very 
varied. Many have to be treated by enucleation, as described 
above for sessile ovarian tumours. Fibroids .sometimes originate 
in the round ligament of the uterus, or in the ovary. 

Complete Hysterectomy (Pan-Hysterectomy).— In* this 
operation the whole uterus is taken away by the abdominal 
route, and no stump of uterine tissue is left. It is undertaken 
when the position of a fibroid tumour does not permit of division 
through the cervix. 

Operation. — This is similar to that for supravaginal or partial 
hysterectomy, but after ligature of the uterine arteries the 
vagina is opened from above. The relation.? of the vagina are 
carefully determined ; an assistant, if necessaiy, introducing his 
hand or a pair of long forceps into the vagina as the incision is 
being made. 

It is preferable to open the vagina first posteriorly. Then 
the anterior fornix is also opened after determining the position 
of the bladder. The lateral attachments are now clamped 
and tied, and the remaining tissues cirt through close to the 
cervix. The vagina is then closed with sutures, and the peri- 
toneal flaps and cut edges of the broad ligaments approximated 
by a continuous suture. 

Another method of performing pan-hysterectomy is to separate 
the cervix first through the vagina, at the same time ligaturing 
the lowest portions of the broad ligaments, and opening the 
anterior and posterior peritoneal pouches. The abdomen is then 
opened, and the operation completed from above. 

Separating the cervix first in this way is said to facilitate the 
later stages of the abdominal part of the operation, as the 
vagina is already opened, and the bleeding, which is often very 
troublesome at this stage, has been controlled. It does not 
appear to me, however, that this combined operation presents 
any advantages over the abdominal one, and its adoption is not 
recommended. 

Abdominal myomectomy. — In abdominal myomectomy the 
early stages of the operation are similar to those described in the 
operation of hysterectomy (hystero-myomectomy). After the 
peritoneal cavity has been opened through a median incision, 
and the field of operation isolated by careful packing with 
large fiat gauze pads, the uterus vdth its attached fibroid 
tumour or tumours is lifted up into the wound. The exact 
character of the further procedures depends upon whether 
the fibroid tumour has a distinct pedicle attaching it to the 
wall of the uterus, or whether it is sessile, being partially or com- 
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pletely embedded in the thickness of the uterine ^Yall, and of 
the so-called interstitial varietjn 

Pedunculated fibroid . — An oval incision is made around 


the base of the tumour and the peritoneal 
and fibrous tissues peeled back for a short 
distance, and then, either the tissues forming 
the pedicle are cut through, or the tumour 
removed by enucleation. The margins of 
the ■wound are next brought into exact apposi- 
tion and fixed bj”^ the insertion of a number 
of sutures of chromicised catgut, a few deep 
sutures being inserted if necessary. 

Interstitial or sessile fibroid . — When there 
are several tumours requiring removal the 
incisions in the wall of the uterus should 
be so an-anged that they are as few as 
possible, and are also parallel rvith one 
another. The circulation in the uterine 
arteries should be controlled by an assistant 
grasping the tissues around the supravaginal 
portion of the cervix between the index- 
finger and the thumb, and at the same time 
a rubber-covered clamp can be applied to 
the broad ligament on the uterine side of the 
ovary in order to control the circulation in 
the branches of the ovarian artery. An in- 
cision is next made through the peritoneum 
and portion of the uterine wall overlying the 
tumour, any bleeding points are picked up 
with pressure forceps and ligatured. The 
fibroid tumour is now grasped with a large 
volsellum, lifted up, and enucleated from its 
bed by using a blunt dissector; in some 
cases it will be found convenient to divide 
the tumour vertically with the scalpel in 
the line of the original incision and enucleate 
and remove each half separately. The bleed- 



ing points are now picked up and ligatured Fig. 211.— Enucleator 

with catgut, and the cavity from which the separat- 

T . 7 7 ,. 17 . niS Uterine ilbro- 

tumour has been removed obliterated by tiers myomata. 


of buried sutures. These sutures should be 


inserted with a round needle, in order to avoid laceration of the 
uterine tissue as much as possible. The most siiiierficial tier 
of sutures includes the margins of the cut in the peritoneum. 
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Other tumours requiring excision are treated in a similar 
manner. 

The uterus and exposed 2 >ortions of the pelvic viscera and 
peritoneum are sponged clean, the uterus returned into the 
abdomen, and the i)arietal wound closed as in abdominal 
hj'sterectomy. 

The strictest aseirtic precautions must be observed, and if 
during the operation it is found that there is evidence of sejrtic 
infection, necrobiosis or degeneration of the tumour, or suppurative 
inflammation of one or other Fallopian tube, the operation of 
myomectomy ought to be abandoned, and the uterus with the 
attached tumours excised by the method already described. 

Abdominal operation for carcinoma of the uterus. — 
Indications . — During the last fifteen years a variety of o^Derations 
have been performed by the abdominal route for the removal 
of a uterus, the seat of carcinoma. Until recently, however, 
the mortality which has resulted from these irrocedures has been 
so high that it has been questionable whether the operations 
were justifiable. However, the technique of the operation has 
been so much developed and improved that the results are 
beginning to approach those following the vaginal method. 
The most recent statistics shoAv that in well selected cases the 
mortality now is not more than 8 or 10 per cent. More- 
over, the after results are likely to be better, since the macro- 
scopically diseased tissues can be more easily seen and removed, 
whereas in the vaginal operation portions of tissue infected Avith 
the disease may be invisible and are often left behind. 

The cases which ajrpear to be suitable for this form of opera- 
tion are : — 

(а) Carcinoma of the cerrux uteri, in which either the disease 
is limited to the cervix, or does not extend more than 1 inch 
laterally into the tissues of the broad ligament, and is not 
associated with fixation of the broad ligaments, extension to the 
bladder in front, or the utero-sacral ligaments and sacruin 
behind. 

(б) Carcinoma of the cervix uteri extending slightly to the 
posterior fornix of the A’'agina, and not extending elsewhere. 

(c) Carcinoma of the body of the uterus, which is either 
limited to the uterus itself, or has only slightly extended into 
the broad ligament, and is not associated mth fixation of the 
uterus to adjacent viscera. 

Involvement of the base of the bladder or the lateral portions 
of the vagina, or any considerable extension into the jrarametric 
tissues are, in my opinion, contra-indications to the performance 
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of the radical abdominal operation for removal of a carcino- 
matous uterus. 

Preliminary preparations. — A week or thereabouts before 
the date on which it is decided to perform the operation, the 
patient should be anmsthetised and, after washing out the vagina 
with an antiseptic solution, the entire cancerous area of the 



Fig. 212. — Abdominal hysterectomy for carcinoma. The uterus is 
lifted up and pulled forwards, and the peritoneum has been in- 
cised over the ureters (which are printed green). — After Kelly. 

cervix uteri should be thoroughly curetted, and removed with a 
Paquelin’s cautery. From this date onwards until the operation, 
the vagina and the region of the cauterised cervix should be 
washed out daily with an antiseptic solution, and the upper 
portion of the vagina packed with a strip of gauze soaked 
in the same solution. 

Special' instruments. — Large clamp forceps, right-angled 
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The abdomen having been opened, the dependent portion of 
the great omentum and the lower coils of small intestine are 
drawn out [of the pelvis and pushed upwards, kept in this 
position by packing with large flat gauze pads, and the pelvic 
viscera thus exposed to view. A careful examination of the uterus. 



Fig. 214. — Abdominal hysterectomy for carcinoma. The left uterine 
artery has been ligatured and divided, the peritoneum and 
bladder dissected up, and the parametric tissues containing 
lymphatic vessels and glands exposed — After Kelli 

broad ligaments, and adjacent abdominal viscera is now made in 
Older to ascertain the extent of the disease, the mobility of the 
uterus, the nature and extent of its attachments to surrounding 
viscera, and the condition of the pelvic lymphatic glands. It 
is very important to determine the degree of fixation or mobility 
of the broad ligaments and parametric tissues at the sides and 
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back of the cervix uteri, since if the movements are veiy limited 
it is i^robable that carcinomatous infiltration of the connective 
tissues has extended widelj^, and the operation should not be 
proceeded with. If the lymphatic glands, which lie laterally and 
along the course of the internal iliac veins, are the seat of 
extensive secondary growths, or if they are adherent to the tissues 
on the sides of the pelvis, it is usually 
unwise to make an attempt to remove 
the entire diseased structures. 

((j) Liyation and division of ovarian 
vessels, round liyament of uterus, infnndi- 
hidoyielvic liyament, and exposure of 
ureters. — The surgeon, having decided to 
proceed with the operation, now grasps the 
uterus with a large volsellum and draws 
it forcibly upwards and towards one side, 
and applies, after transfixion, a ligature to 
the opjjosite infundibulo-pelvic ligament 
on the outer side of the ovary, so as to 
include the ovarian vessels, and another 
in a similar manner to the round liga- 
ment 1^ inches from its attachment to 
the uterus. A large straight clamp is 
next api)lied to the broad ligament on the 
uterine side of the ligatures, and the liga- 
ment divided between the ligatures and 
the clamp, the ovaries and Fallopian tubes 
beijig removed along with the uterus and 
broad ligaments. 

After dividing the iieritoneum of the 
broad ligament by an incision commencing 
over the bifurcation of the common iliac 
artery, and continued forwards and in- 
wards, the ureters are sought for. A 
cellular or fascial sjjace is thus ojjened 

Fig. 215.— Forceps lor j Avhich the ureter is identified after 
grasping portions of .. ^ t ^ 

broad ligament. careful dissection with a blunt dissector 

or the finger. The ureter is practically 
always found to be adherent to the posterior laj'er of the two 
separated folds of the broad ligament, and can usualty be 
readily seen, or if not seen, it can be felt as a rounded cord 
with a firm wall. In dissecting down upon the ureter, care 
must be taken not to separate it from its fascial sheath, or to 
injure the blood vessels which supply it and are in close approxi- 
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mation to its outer aspect. Injuiy of these may cause sloughing 
of the ureter. 

(c) Division of jKritonenm on anterior aspect of uterus, se2Mra- 
tion of bladder, and exjjosure and ligaUire of uterine arteries . — 
The incisions in the peritoneum of the broad ligaments are now 
continued round in front of the uterus at the utero-vesical reflec- 
tion, the uterus is drawn upwards, and the bladder separated 
downwards as far as possible from the cervix and the anterior 



Fig. 216. — Abdominal hysterectomy for carcinoma. The uterus has 
been drawn forwards, both uterine arteries ligatured and divided, 
and ligatures applied to the utero sacral ligament on each side. — 
After Kelly. 

wall of the vagina by sponge pressure. The lateral attachments 
of the uterus are next divided as far down as the uterine artery. 
This vessel can be felt and lifted up by the index-finger hooked 
underneath it. The artery is ligatured at the lateral pelvic wall 
but not before the exact position and course of the ureter as it lies 
in the fibrous or fascial canal close to the cervix has been defined. 
After dividing the uterine vessels as near the pelvic wall as 
possible, the course of the ureter to the point where it enters the 
bladder is exposed to view. A similar procedure is carried out 
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on the opposite side. The uterus is now almost separated from 
its connections, and only remains held by the deep parametric 
attachments, the utero-sacral folds of peritoneiun, and the 

vagina. 

(d) Division, of 2 )eri- 
toneuin of broad liga- 
ments 2Wsteriorly, apiM- 
cation of clan^ys to and 
division of vagina, and 
removal of uterus and 
attached tissues. — The 
uterus is next pulled 
forwards, and the utero- 
sacral reflection of peri- 
toneum divided, the 
rectum being pushed 
downwards towards the 
bottom of the pelvis. 
The parametric tissues 
laterally and posteriorly 
are seized with forceps 
(Fig. 217) and cut 
through. The uterus is 
now entirely free except 
for its vaginal attach- 
ments. The vagina is 
then grasped with two 
pairs of rectangular for- 
ceps and divided between 
(Fig. 218). It is im])or- 
tant that the blades of 
the forceps applied to 
the vagina should over- 
lap a little, so that the 
vaginal lumen is com- 
pletely closed, and hence 
FiCi. 217. — Forceps for seizing para- escape of cancerous 

metric tis.sue.s. secretions or material 

prevented, after division. 
The vagina is cut through transversely between the two pairs of 
forceps, either with strong scissors or a cautery. Better results 
apiiear to have followed the use of the cautery in this stage, 
and therefore its use is recommended. The uterus and attached 
structures are now free, and can be removed. The mai-gins of 
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tlie divided vagina are examined for bleeding points, and if any 
are found tbey are seized with pi-essure forcejis and ligatured. 
The lateral jjortions of the stump of the vagina are sevn up, and 
it is then allowed to drop back into the pelvis, the open poition 
serving for free drainage. 

(e) Removal of enlarged jJelvic 
lymphatic glands, and ligature 
of 2}arametric tissues on floor and 
lateral aspects of j^elvis. — The 
lateral aspects of the pelvis along 
the course of the iliac vessels, 
particular^ in the angle between 
the external and internal iliac 
arteries, should be iuvestigated 
for enlarged lymphatic glands, 
and if any are found thej^ are 
dissected from their surroundings 
and removed. The parametric 
tissues held by the clamps are now 
transfixed and ligatured nith 
medium chromicised catgut, great 
care being taken in this pro- 
ceeding to completely arrest all 
hiemorrhage from the veins on 
the lateral aspect and the floor of 
the pelvis. The tissues in the 
neighbourhood of the vaginal 
stump require particular atten- 
tion, since in this region trouble- 
some bleeding may occur. 

(/) Approximation and suture 
of cut margins of peritoneum 
anteriorly and jiosteriorly, and 
treatment of stump of vagina. 

— The margins of the divided 
vesical and rectal reflections of 
peritoneum are approximated 
and fixed in apposition by the 
insertion of a continuous suture 
of chromicised catgut, several 
knots or interruptions being placed along the line of the suture. 
Often it is necessary to join together the walls of any inter- 
fascial space which may be ajjparent by buried sutures of fine 
chromicised catgut. This will help to avoid the formation of 



Fig. 218. — Keotaiigular forceps, 
for vagina. 
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collections of fluid secretions, in which septic processes readih 
occur. 

As regards the stump of .the divided vagina, the lateral 
portions should be joined together by sutures (if this has not 
already been done),- -and the central part left open, and in it 
placed a strip of - gauze, the lower portion of which is placed in 



Fig. 219.— Abdominal liystereotomy for carcinoma. Tiie uterus ha.s 
been sep.arated from the bladder in front and the rectum behind, 
and two pairs of rectangular clamps applied to the vagina so as 
to occlude the lumen. — After Kelly. 

the vagina. This will allow of free drainage and tend to avoid 
the occurrence of collections of blood and serum, or localised 
suppuration. 

(g) Closure of external tvound . — The external wound is closed 
by the insertion of three tiers of sutures in the usual manner, 
particular attention being given to the fixation of the vesical 
peritoneum to the deep aspect of the lower part of the wound. 
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otherwise an interfascial space may be left in which collections 
of blood, serum, or pus may readily form. 

After-treatment. — The after-treatment is the same as that 
after any severe abdominal or peMc operation. If the patient 
suffers much from shock at the termination of the operation, 
injections of hot saline solution into the rectum and pelvic colon 
should be at once resorted to. In practice this vull generally be 
found advisable at the end of an abdominal hysterectomy for 



carcinoma of the uterus. Particular attention should be paid 
to the evacuation of the urine and prevention of cystitis, a 
complication which is very liable to happen on account of the 
interference with and injuries to the urinary bladder during 
the performance of the operation. 

Ventral fixation of the uterus — hysteropexy. — By ventral 
fixation of the uterus is understood apposition and suture of the 
fundus of the uterus to the deep aspect of that portion of the 
anterior abdominal wall immediately above the symphysis pubis. 
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Sjyecial instruments. — Blunt volsellum forcei)s, and large 
curved needles. 

Position . — The patient is placed in the Trendelenburg position. 
The surgeon stands on the right side, and the assistant opposite 
to him. 

Operation. — The abdomen is opened in the hypogastric region 
by a short median incision 2 inches in length. The recti muscles 
are separated, and the peritoneum stripped off from their under 
surface for about an incli on either side and then incised. The 
uterus is now felt for by the fingers, and raised up into the 
abdominal incision. A large curved needle, threaded with silk, 
is passed from side to side through the tissues of the posterior 
surface of the uterus at the junction of the fundus and bodj' — 
the suture entering near one Fallopian tube and emerging near 
the opposite one. Each end of the suture is now passed through 
the recti muscles on either side from their deep aspect. Two 
similar stitches, one above and the other below the first, are also 
inserted. The peritoneum above and below these stitches is 
closed with fine catgut. 

The fundus is thus held in ai^position with the muscles of the 
abdominal wall (not with the peritoneum). The three uterine 
stitches are now tied, and the ends cut short, the knots lying 
upon the upper surface of the rectus sheath. The rest of the 
incision is closed by sutures in the usual way. 

Ventral suspension of the uterus. — In this operation the 
abdomen is opened as above, the uterus brought into the 
wound, and the round ligaments of the uterus fixed by sutures 
to the margin of the sheath of the rectus. This method allows 
a certain amount of mobility to the uterus, and is thought to be 
a better operation than the one above described when the patient 
has not passed the menopause. The results obtained, however, 
do not appear to be such that the operation can be recommended. 

Cgesarean section. — In this operation the foetus and 
placenta are I'emoved from the uterus by abdominal section. 

Indications . — Cmsarean section is performed for extreme 
degrees of pelvic contraction and for tumours of the pelvis or 
uterus, which obstruct labour. Cancer of the cervix, certain 
cicatricial conditions of the passages, and osteo-malacia maj" also 
necessitate the operation. The indications for Cmsareau section 
ai'e of two kinds, absolute and relative. Absolute indications are 
conditions which make delivery in any other way impossible. 
The relative indications are conditions in which it is possible to 
deliver in other ways, but it is judged that Cmsarean section is 
the best, though not the only way. 
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S 2 iecial imtrinnents . — As for ovariotomy. 

Position . — ^As for ovariotomy. A sj^ecial assistant is told off 
to look after the child. 

Operation. — (a) Parietal incision and exposnre of utems . — An 
incision 5 or 6 inches in length is made through the abdominal 
■wall, beginning in the middle line near the umbilicus, but not 
extending too far do'wn into the pubic region. The limits of 
the bladder should be carefully defined. It is well not to cut 
too deeply at first, as the abdominal walls are often very thin, 
and the uterus may be wounded at this stage. 

(6) Incision through wall of uterus, removal of foetus, placenta 
and membranes, and arrest of hcemorrhage . — The central portion 
of the anterior aspect of the uterus is made to protrude, the 
abdominal wound is hooked upwards by the finger, and a 
vertical incision is made through the uterine wall at its upper 
portion, i.e. in the tipper uterine segment. When the foetal 
membranes are reached the wound is rapidly enlarged upwards 
and do'wnwards. It is best not to cut into the lower uterine 
segment. This can be determined by the loose attachment of 
the peritoneum to the lower portion of the uterus. The uterine 
incision should be at least 6 inches in length ; if the placenta lies 
beneath the incision, it may be cut through. Bleeding at this 
period of the operation is generally free. The membranes being 
ruptured, the child is extracted as rapidly as possible by grasping 
a knee. The umbilical cord is clamped or tied, and the child 
handed to the care of the special assistant. The uterus should 
now contract, and is brought out of the wound and held by the 
other assistant, while the placenta and membranes are removed. 
The uterus now contracts farther, and much of the bleeding will 
stop, though it will not finally cease till the wound is sutured. 
Kneading the uterus, or surrounding it with hot gauze sponges, 
will aid its contraction. 

(c) Suture of uterine wound . — The wound in the uterus is 
closed by means of deep and superficial sutures. Chromi- 
cised catgut should be used. The deep sutures include the 
muscular layers, but not the mucosa ; as a rule, six or eight 
deep stitches are sufficient. The superficial sutures are passed 
on each side, through the peritoneum only, by Lembert’s 
method, and care taken that good peritoneal apposition is 
obtained. 

Very little difficulty is met Avith in closing the uterine incision, 
as long as this only occupies the contractile upper uterine 
segment. If the lower segment is cut into, great care should 
be taken to close the incision in this region A'ery accurately, as 
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leaking of blood beneath the loose peritoneum may give rise to 
a considerable hfematoma. 

(d) Removal of Fallopian tubes (if requisite) and closiire of 
parietal wound. — If the condition requiring Cffisarean section 
is one that is permanent the patient should be sterilised, in 
order that she should not run the risk of a subsequent 
pregnane}^ Sterilisation is generally performed by ligature and 
resection of a portion of each of the tubes, though even this has 
failed in preventing subsequent conception. The ovaries should 
not be removed, unless for the cure of osteo-malacia. Probably 
the best method of sterilisation is to perform salpingectomy. 
The tube is drawn out of the abdominal wound and its meso- 
salpinx clamped and ligatured much as in removing the vermiform 
appendix. The ovary is left in situ. The tube is finally cut 
across close to the uterine end and its mucous membrane 
cauterised udth liquefied carbolic acid. The stump is now 
pushed inwards towards the uterine cavity, and the serous and 
muscular tissues seum over it by the insertion either of a purse- 
string suture or two Lembert’s sutures, whichever is the more 
convenient. The abdominal wound is closed in the usual way. 

Porro’s operation. — This consists in Cmsarean section 
followed by amputation of the body of the uterus and its 
appendages, the uterine stump being fixed in the lower angle of 
the wound. The abdomen having been opened, a piece of rubber 
tubing is passed over the top of the fundus uteri and adjusted 
round the neck. The ends of the tube are now tightened, 
knotted, and the knot grasped by forceps, to prevent slipping. 
The uterus is cut into, and the child extracted. The uterus is 
now lifted out of the abdomen, and the ligature round its neck 
again tightened. In this way no hEemoi'rhage takes place. 

Two Porro’s pins, or two knitting needles, are passed through 
the cervix from side to side, either through or immediately 
above the rubber tube. The pins prevent the ligature from 
slipping upwards. The body of the uterus is then amputated 
about an inch above the pins by cutting with a scalpel, and 
removed. 

The stump is stitched into the lower angle of the wound, 
which is then closed in the usual way. The lowest suture for 
closing the abdominal wound may also include the stump, and 
thus shut off the peritoneum. 

The stump, pins, and elastic ligature, which are now extra- 
peritoneal, are carefully dressed till the slough separates. It is 
usually an emergency operation. 

Jtiuch better results are now' obtained, after removal of the 
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uterus, by treating tbe stump by tlie intra-peritoneal method 
already described. 

Operations for Extra-uterine Gestation 

The operative treatment of cases of extra-uterine gestation 
may be discussed under the following headings, viz. — 

I. Cases coming under observation in the early months of 
pregnancy (before the fifth month). — (a.) Before rupture has 
taken place ; (b) at the time of rupture ; (c) after rupture has 
occurred. 

n. Cases coming under observation in the late months of 
pregnancy. — (a) "i^Tien the foetus survives ; (6) when the foetus 
is dead. 

I. Cases coming under observation in the early months of 
pregnancy. 

(a) Before rupture of tube or sac. — Indications . — When an 
extra-uterine gestation has been diagnosed, or it is suspected 
that such a condition exists, an operation should be undertaken 
at once. No good usually comes of delay, since the patient 
runs the risk of rupture of the dilated Fallopian tube, and 
consequent severe haemorrhage and its complications. More- 
over, an operation for removal of an unruptured extra-uterine 
pregnancy is accompanied by less risks than when rupture has 
taken place. 

Operation. — The operation is similar to that for removal 
of the uterine appendages. The abdomen is opened by a 
vertical incision in the hypogastric region, the great omentum 
and cods of intestine pushed upwards, packed away with 
gauze pads, and the pelvis examined. The Fallopian tubes 
and broad ligaments should be carefully palpated and the posi- 
tion, size, and relations of the sac determined. The tubal sac is 
next drawn upwards into the parietal wound, care being taken 
to avoid rupturing it, and any adhesions which may be present 
separated by sponge pressure, or by ligature and division. 
Clamp forceps are next applied to the broad ligament on the 
uterine side, and to the infundibulo-pelvic ligament — in order to 
control the circulation in the blood vessels and hence avoid the 
occurrence of hremorrhage. A pedicle usually with a broad base 
is now defined, transfixed with a pedicle needle, and ligatured 
with medium silk or chromicised catgut, the clamps on the broad 
ligament and the infundibulo-pelvic ligament being taken off as 
the ligatures are tied. The ligatures should not be tied too tightly 
otherwise the soft tissues may be cut through, and troublesome 
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oozing be set up. Tlio dilated Fallopian tube Avith its contents is 
now cut away and removcdj the cut surface of the jAcdicle being 
sponged in order to determine if the blood vessels have been 
occluded. If possible the ovarj" is left behind, but very com- 
monly it has to be removed along with the distended tube or 
sac. Ne.vt the pelvic cavity is sponged dry, the protecting gauze 
pads taken out, and the parietal wound closed by the insertion 
of tiers of sutures in the u.suai manner. 

{b) At the time of ru 2 iture of tube or sac. — Indications . — ■ 
(«) Rupture of Fallopian tube or extra-uterine sac ; Qj) tubal 
abortion into peritoneal cavit}'. Both rujAture of the Fallopian 
tube and tubal abortion into the peritoneal cavity are usually - 
associated with the occurrence of severe hiemorrhage, and 
immediate operation is nece.ssary. Often a diagnosis between 



Fio. 221. — Uterus and Fallopian tube. Tlie latter is 
dilated by a tubal pregnancy. — Tweedy. 


these two conditions cannot be made until the abdomen has 
been opened and the source of bleeding exposed. Rupture may 
also take place into the tissues of the broad ligament, in which 
case the hcemorrhage is not so severe. 

Operation. — The abdomen is opened as in the previous 
operation. When the peritoneum has been divided, blood 
Avill usually exude, or if there has been much hemorrhage it 
may gush out in considerable force. If the rupture is very 
recent, or hmmorrhage is not A^ery extensive, it is necessary 
to draw upwards the great omentum and any coils of 
intestine which hang doAAm into the peh’is before the ruptured 
tube is exposed to Anew. In those cases in AA'hich there is 
much blood-clot this is rapidly scooped out of the peritoneal 
cavity AAith the hand, and if bleeding appears to be still going on 
the intestines and omentum are quickly held aside, and the hand 
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passed down into tlie pelvis, where tlie’uterus and broad liga- 
ments are palpated in order to locate the position of the ruptured 
tube. When this is found it is drawn upwards into the parietal 
wound and a long clam23 placed on the broad ligament on the 
uterine side of the sac, and a second one upon the infundibulo- 
pelvic ligament on the lateral wall of the pelvis. This 23roceed- 
ing will control any haemorrhage which may be going on. The 
peritoneum and the pelvic cavity are next com^rletely freed from 
clots and blood, and the bottom of the ^Jelvis sponged dry. The 
intestines and omentum being jiacked out of the way with large 
gauze ]3ads, ligatures are a^jjjlied to the ligaments on each side 
of the sac or rujitured tube, as in the previous operation, and 
the ruptured j^ortion removed. The gauze pads are now removed, 
the intestines and omentum replaced, and the parietal wound 
closed. No drainage is requisite, unless a sejjtic condition is 
met with in the pelvis. 

(c) After riqAure of the tube or sac.~Indications . — This 
group comprises those cases which are first seen some time after 
rupture of the tube or sac, or when tubal abortion has occurred. 
In most cases of this kind the foetus dies immediately after 
rupture, whether this takes place into the peritoneal cavity or be- 
tween the layers of the broad ligament. The object of treatment 
then is the removal of the collection of blood, foetus, placenta 
and membranes from wherever it is located, either in the pelvis 
surrounded by adherent omentum and matted intestines, or 
between the layers of the broad ligament. Often effusions of 
blood into the pelvic cavity (pelvic hmmatocele) remain quiescent 
for a time or become absorbed, and hence no operation is neces- 
sary. )Should, however, signs of repeated bleeding become mani- 
fest, accompanied by attacks of j)ain and aiicemia, the abdomen 
should be opened without delay. 

Operation. — The operative i^rocedures are similar to those 
already described, with the exception that more extensive and 
firm adhesions of the sac to the adjacent omentum, coils of 
intestine, or jjarietal peritoneum will be met with, and will 
require careful separation, or ligature and division. Usually 
these can be satisfactorily dealt with, and the sac and blood- 
clot removed. After this has been done the pelvic cavity, and 
wherever there have been adhesions, are carefully sponged in 
order to ensure that all htemorrhage has been arrested. The 
abdomen is then closed in the usual manner. It is not generally 
necessarj'^ to drain the sac, although, where venous oozing is 
considerable, it will be convenient to jj^ck the cavity with long 
stri 2 )s of gauze, which can be removed at the ex 2 )iration of 
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about tbirty-six hours. Should suppuration be found, the cavity 
must be evacuated and satisfactory drainage established either 
through a portion of the parietal vround or through the vagina. 

'\^Ticn an extra-uterine gestation which has niptured some time 
previously is under consideration, and when there is no evidence 
of further hmmorrhage, and the swelling can be readily felt 
through the vagina, the best plan to irursue is to incise and drain 
it through the posterior %mginal fornix. The operator, how- 
ever, in cases of this kind must be prepared to occasionally meet 
with severe Inemorrhage after the sac has been opened, and if 
it cannot be immediately arrested he must at once open the 
abdomen, after the manner already described, and deal with it 
from above. 

When rupture has taken place into the broad ligament the 
usual method of treatment is to incise the sac per vaginam, 
evacuate the contents, and establish drainage. It is safer not to 
perform this operation less than a fortnight after the occurrence 
of rupture, unless htemorrhage is still going on, in which case 
the abdomen should be opened, and the condition treated from 
above. After a ruptm-e has taken place into the broad ligament, 
it occasionally happens that the collection of blood, etc., extends 
along the broad ligament between its layers, and ultimately forms 
a fluid swelling which forms a i^romiuence of the anterior 
abdominal wall a little above the central portion of Poupart’s 
ligament. In these cases incision and drainage should be 
carried out through the prominent portion of the abdominal 
wall. 

The quantity of blood poured out in many of these cases, 
however, is not great, and if left alone becomes absorbed. On 
this account, unless the pelvic swelling is large, or increasing in 
size, or shows evidence of the occui'rence of suppuration, it is 
better to adopt expectant treatment. 

11. Oases coming under observation in the late months 
of pregnancy. 

(a) When the fmtns survives . — In these cases the dangers of 
operation increase as pregnancy advances. No good seems to 
come of expectant treatment, and it is the wisest plan to operate 
as soon as convenient after the diagnosis has been made, in 
order to avoid the occurrence of secondary rupture. During such 
operations great difficulty is often experienced in dealing with 
the placenta. Since, so long as the circulation in it continues, 
severe haemorrhage almost invariably results when it is detached 
from its connections, an attempt should be made to ligature the 
large blood vessels going to the sac or to pass ligatures into 
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the tissues all the way round the placental attachment. If the 
hmmorrhage can be controlled by these measures, the placenta 
and sac are removed, the foetus being first extracted from 
the sac. 

When the risk of removal is very great on account of 
hemorrhage, the sac should be opened, the umbilical cord tied 
and the foetus removed. The space is packed with gauze, and 
the margins of the opening in the sac sutured to those of the 
lower part of the parietal wound. The placenta separates and 
is discharged later. 

(b) When the foetus is dead . — When the fcstus has been dead 
for several weeks the operative risks are very much less, as the 
placental circulation has ceased. If, however, the foetns has 
recently died and a placental bruit can still be heard, the 
surgeon should wait for two or three weeks, by which time the 
placental vessels will have become occluded. 

Operation. — The abdomen is opened as in the previous opera- 
tion, and the position of the sac and placenta defined. The 
adjacent portions of the peritoneal cavity are sliut off by 
protecting pads, and the sac and placenta separated from their 
attachments, fibrous adhesions being ligatured and divided 
wherever necessary. The sac and contents are then removed. 
All hjemorrhage having been arrested, the cavity is sponged dry 
and the parietal wound closed in the usual manner. When 
there is much oozing or a septic condition is met with drainage 
must be established. 


i8 



CHAPTER XI 


PERINEAL OPERATIONS UPON THE FEMALE 
GENITAL ORGANS 

By C. Hubert Roberts 

Physician to the Samaritun Hospital for Women 

Operations upon the Vulva 

1. Removal of urethral caruncle. — Small vascular growths 
of this nature may be removed either b}" the cautery or scissors. 
Their removal is sometimes attended uifclj troaWesome bleeding. 
Removal by the cautery under amesthesia is the simplest 
method. The patient is placed in lithotomy position, and the 
urethral orifice exposed. The growth is then thoroughly burnt 
away by the cautery at a duU red heat, care being taken to 
destroy its base. Bleeding afterwards may be arrested by pres- 
sure ; this sometimes recurs when the slough separates. 

The growth may also be dissected carefullj”^ away by scissors, 
after dilating the urethra and exposing the base of the tumom'. 
Any bleeding is controlled by suture. The urethra is dilated 
by metal instruments similar to those used for the cervix uteri. 
Catheters may be necessary after either of these operations for 
a few days, but in most cases patients pass their water 
naturally. 

2. Imperforate hsrmen. — In this condition a septum closes 
the vaginal orifice. It is really vaginal atresia, and is inde- 
pendent of the hjunen altogether. 

Operation may be necessary for retained secretions, or for the 
deformity itself. The condition may be associated with hiemato- 
colpos and hmmatometra. 

Operation . — The patient is placed in the lithotomy position, 
and the septum carefullj’’ incised. It is well to determine the 
position of the ui'ethra, and avoid injuring either this or the 
rectum. The evacuated fluid is generally dark coloured, and 
very tenacious. It is better not to attempt to wash out the sac, 
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as it easily becomes infected. Tbe discharge maj^ be allowed 
to drain into pads of aseptic gauze. It is very difficult in some 
cases to keep the opening permanently patent, even if the 
patient wears mechanical appliances. 

3. Tumours of the vulva. — These may involve either the 
labia or the clitoris, and include cysts of Bartholin’s gland, papil- 
lomata, fibromata, lipomata, elephantiasis, and malignant disease. 

The commonest tumours are cysts of Bartholin’s gland or 
duct. They should be dissected away entire, if possible, or 
if incised the cyst wall should be completely removed. If the 
cyst has suppurated, incision and drainage is all that is possible. 
If any vessels are divided, they should be ligatured ; troublesome 
oozing may be stopped by deep sutures and closure of the 
wound. Cysts sometimes occur in the canal of Niick. Pajnllo- 
mata and fibromata are easily removed by incision around their 
base, the skin edges being afterwards brought together by 
sutures. 

Sometimes large tumours of the labia or clitoris may occur, 
due to hypertrophy or true eleiffiantiasis, resembling those 
occurring in the scrotum. They may necessitate removal. 
Large vessels may be divided in removing tumours of this nature, 
and they should be secured as they are divided. If the clitoris 
is affected this may need removal. 

The most frequent form of malignant disease of the vulva is 
a squamous-ceUed carcinoma. It may occur on the labia or 
clitoris. The urethra is not commonly affected. Localised 
malignant growths may be removed by free incision beyond 
their limits. Bleeding should be arrested at once. If the 
inguinal glands are affected they should be removed at the same 
time. 

If the cautery is used for the removal of cancerous tumours, 
the wound is left to heal by granulation. 

Operations on the Female Perineum 

These are generally performed for rupture occurring during 
labour, or for prolapse of the uterus or vaginal walls (recto- 
cele and cystocele). 

Eupture of the perineum may be either partial or complete. 
In the latter case the rectum is involved. Central rupture of 
the perineum is very rare. 

Yery severe lacerations of the perineum may involve the 
recto-vaginal septum to a varying extent. 

AH lacerations of the perineum during labour should be at once 
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sewn up, even if the operation fails the edges of the wound 
may be subsequently refreshed and re-stitched. 

1. Operation for partial rupture. — Jlany operations, such 
as those described by Lawsou Tait and Hcgar, have been 
devised for this condition ; a simple one is the flap-splitting 
3nethod described below. 

S 2 Kcial instruments. — Clover’s crutch, Sims’ or Auvard’s spec- 
ulum, and scissors which should be sharp-pointed and angular. 

Position . — The patient is placed in the lithotomy position, the 
buttocks being allowed to project somewhat beyond the table. 



Pig. 222. — Rupture of the peri- 
neum (partial). Showing line 
of incision. 



Fig. 223. — Rupture of perineum 
(partial), Methoil of introduc- 
tion of sutures. 


The surgeon sits opposite the perineum, and an assistant stands 
on either side of the patient’s legs. 

In operating on the perineum the vagina should be .swabbed 
out with an antiseptic, so that no discharge can subsequently foul 
the seat of operation. If there is a discharge from the cervix, this 
should be swabbed away, and pure carbolic acid applied to the 
canal. A preliminary dilation and curetting may be necessary in 
some cases before proceeding to the perineal operation. Infection 
from the anus and bowel should be strictly guarded against, and 
the whole operation area protected by sterilised towels. 
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Operation. — An incision is made lUth the knife or angular 
scissors, commencing at the posterior margin of the rupture, and 
extending forwards, as in Fig. 222. By this means a U-shaped 
flap is raised. The surgeon next seizes the lowest j^ortion of 
the vaginal flap with a pair of Spencer Wells’ forceps, and this 
is raised further by splitting the recto-vaginal sejitum. The 
dissection is continued to the limits of the U-shaped incision on 
either side. Care should be taken not to ivound the rectum or 
buttonhole the vaginal flap. If the vaginal flap be kept fairly 
thin, the large rectal veins will 


be avoided. When the right 
layer of separation between the 
vagina and rectum is reached 
the further separation can be 
done by the fingers. Fig. 223 
shows the vaginal flap well 
dissected up. It frequently 
happens that this flap is use- 
lessly large, and it is a goo I 
plan to cut some away by a V- 
shaped incision (Fig. 224), and 
then close the gap so made by a 
series of chromic gut or silk- 
worm gut sutures. These are 
passed from the vaginal surface 
and tied so that when the gap 
is closed the knots lie on the 
vaginal aspect. This facilitates 
their removal, if necessary. 
Care should be taken to get 
perfect apposition of the edges, 
and thus prevent any septic 
discharges infecting the perineal 



Fio. 224, — Ruptnre of permeuin 
(partial). Eeniov.al of V-.sli!iped 
piece from vaginal flap, and in- 
sertion of sutures. 


wound. Some operators dim- 
inish the redundant vaginal flap by doubling it upon itself by 
means of a continuous suture which starts at the apex of 
the flap, and so brings the edges gradually together. This 
makes a sort of thick spur which, when included in the lateral 


deep sutures, helps to strengthen the perineum. 

Having dealt with the vaginal flap, all bleeding should be 
arrested and the deep lateral sutures introduced. A large 
curved or handled needle is entered on one side of the U-shaped 
incision close to the skin margins, pushed through the tissues in 
the floor of the wound, and then brought out at a similar spot 
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on tlie opposite side. The sutures are generally put in from 
below upwards. Care should be taken not to puncture the 
rectum, or any large ve.ssel. The other sutures are now passed, 
the upper ones taking in the structures of the vaginal flap, but 
not apiiearing on its vaginal surface. Tlie method of introducing 
the sutures is shown in Eig. 224. The sutures are then tied, 
and the raw surfaces of the lozenge-shaped wound brought into 
exact apposition from behind forwards. Before doing so the 
cavity should be cleansed from all clot. Any oozing stops as 



Fig. 225. — Rupture of perineum 
(partial). Vaginal sutures tied, 
and perineal sutures in position 
ready for tying. 



soon as the sutures are tied. The skin edges should be brought 
into exact apposition with superficial sutures. 

The same care should be taken with the mucous sui’faces, at 
the upper mai’gin of the wound where it meets the apposed 
vaginal flap. This prevents the entrance of septic discharges, 
and greatly adds to the rapid healing of the wound and the 
comfort of the patient. 

Dry absorbent dressings should be applied, and kejit in position 
by a T-bandage. 

The tied ends of the silkworm-gut sutures should be left long, 
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tlieir free ends sliould be tied togetlier, and a pad of dressing 
applied on either side to prevent them irritating or pricking 
the patient. The sutures may be removed about the eighth day. 

2. Operation for complete rupture. — The steps of the opera- 
tion are jn-actically the same as for partial repair of the perinenm, 
but in this case the recto-vaginal septum is more or less torn, 
sometimes as far as the cervix, and the sphincter ani is involved. 
In most case.s the anus will be seen gaping, the mucous membrane 
of the bowel being exposed and often prolapsed. 



Fig. 227. — Ruptvue of peviueum. 
Flap dissected np, and sxitnres 
closing laceration in rectal wall 
introduced, but not tied. 



Fig. 228. — Rupture of perineum 
(complete). Laceration in rectum 
closed, and second series of 
sutures introduced. 


Position, instruments, etc., as for the preceding operation. 

Operation. — An incision, which is similar in shape to the one 
made use of in the previous operation, is made. This should be 
commenced at the lowest border of the torn recto-vaginal septum, 
and carried upwards on either side. It is not always an easy 
matter to start the flajj-splitting of the torn septum, as it is often 
bound down and distorted with scar tissue. 

The form of the flap and the outline of the incision are 
shown in Fig. 226. 

The lower lateral prolongations of the incision (Fig. 226) are 
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made in order to freshen tlie ends of the torn sphincter and to 
free the structures before the rectal sutures are supidied. 

When the vaginal flap has been raised it is treated in an 
exactly similar method to that described for partial repair of the 
perineum. 

The rectum is repaired by the insertion of a series of chromic- 
gut sutures, according to the method shown in Figs. 227 and 228. 
The first suture is entered at the apex of the tear, the suture 
being passed from below U 2 )wai-ds, and then each end tied so 
that the knot lies in the rectum. In Fig. 227 the sutures 
should not involve the mucous membrane, but just enter the 
tissues on either side. A sufficient number of these sutures 
are passed to close the rent in the bowel. By this means the 
ends of the sjffiincter ani are apiwoximated and the anus repro- 
duced. 

In order to further strengthen this union a “ jmrse-string ” 
suture may be inserted. The next stage of the ojjeration is 
similar to that of a partial ru^rture. The deep silkworm gut 
or silver-wire sutures are introduced after the method shown 
in Fig. 228. Redundant i>ortions of skin at the side of the 
U-shaped incision may be removed with scissors before passing 
the deep perineal sutures. 

After-treatment . — The after-treatment consists in keeping the 
wound dry and clean. The catheter may be needed. The 
bowels should act on the third or fourth day. Great care 
should be taken after removal of the sutures on the eighth 
day that the patient does not get about too soon. 

In some cases of ^Jerineal laxity, complicated vdth descent 
of the uterus, necessitating oj^eration, it may be advisable 
to amputate portions of the hypertrojfliied cervix, or perform 
hysteropexy, before reirairing the perineum. 

Opekations on the Vagina 

1. Malformations. — Malformations of the vagina include 
double or se^itate vagina, congenital absence or defect, and 
atresia, congenital or acquired. Malformations of the vagina 
are frequently combined with abnormalities of the uterus. 

Atresia of the vagina may lead to retention of menstrual 
blood. In congenital atresia, in its most marked form, no trace 
of a vagina exists, except for some fibrous or muscular bands 
between the bladder and rectum. Sometimes the lower portion 
of the vagina is perforate while the upper is closed, and the 
cervix cannot be reached without a deeji dissection. Less 
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marked forms exist as a membranous obstruction or perforated 
diaiDliragm at one part of the passage. 

Acquired atresias are generally traumatic in origin. j\Iost 
operations are undertaken in order to allow of the escape of the 
retained menses (htematocolpos and hsematometra). It is often 
very difficult after such operations to keep the track open, as it 
is not lined with true mucous membrane. 

In cases Avhere the uterus or ovaries are absent or imperfect, 
no operation is usually necessary. Great care should be taken 
in such cases, in attempting to reach the cervix, not to wound 
the bladder or rectum. 

In rare cases, rvhere the vagina is double, one side may be 
patent and the other occluded. If menstruation occur, a uni- 
lateral hosmatocolpos results. 

2. Operations for vaginal fistulse. — The chief varieties of 
such fistulm are — (1) Yesico-vaginal, (2) urethro- vaginal, (3) 
ureterO-vaginal, (4) vesico-uterine or vesico-cervical, (5) uretero- 
cervical, (6) recto-vaginal. These generally result from sloughing 
after protracted labour; perforation by instruments is less 
common. Foreign bodies have ulcerated into the bladder or 
from the bladder, while vesico-vaginal fistulm may occur in the 
later stages of malignant disease of the cervix or bladder. 
Injuries of the recto-vaginal septum in labour are commoner than 
those of the anterior vaginal wall. 

Many of the operations devised for the repair of vaginal 
fistula} are very complicated, and often necessitate great in- 
genuity and skill. If some portion of the wound can be got to 
heal it is an advantage, and repeated operations may be necessary 
before the fistula is finally closed. The most difficult cases are 
those in which the fistula involves the ureter and cervix, or the 
highest parts of the vaginal foriiices. No fixed rules can be laid 
down for operations in these cases, the main points at issue being 
— (1) Paring the edges of the fstnla ; (2) freeing the tissues in 
order to a 2 }jn-o.vimate the 2 Mred edges ; (3) the suturing and 
dosing of the ivound. Preparatory treatment is necessary in 
most cases where the vagina i.s sodden udth urine If a recto- 
vaginal fistula exist as rvell, this may be closed first. Probably 
the best time to operate is six to eight weeks after labour, rvhen 
the parts are fairly soft and 5 uelding and not fixed and distorted 
bj’ scar tissue. If the ve.sical fistula be a small one, its edges 
may be drawn together rvith a tenaculum, the margins fre.shened, 
and united by sutures. Large irregular holes into the bladder 
are very difficult to cure. Many operations have been proposed 
for urinai-y fistuloe, but only the following will be described. 
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1. Operation for Vesico-Vaginal Fistula.— This consists 
in denuding the margins of the vaginal surfaces and then uniting 
them by sutures. 

SjKcial instruments. — Speculum, lateral retractors, fistula 
knives and scissors, tenacula, long-toothed forcejis. 

Position . — The patient is placed in the lithotomy position, 
with elevated hips, or in the left lateral posture. 

Operation. — The posterior vaginal wall is drawn well back 
by the speculum, and lateral retractors are of great service. 
One of the most important conditions in such operations is the 
relief of tension, as it is worse than useless to attempt to cure 
bad cases unless the edges of the fistula can be approximated 
when the sutures are in place. The mucous membrane of the 
bladder in the region of the fistulous aperture is dissected free 
from the vaginal walls, and closed by sutures. These are buried 
by the separate layer of sutures closing the vaginal edges. The 
detachment of the flexible bladder from rigid vaginal walls, in 
bad cases, may be of the greatest service in the attempt to 
close the fistula. The edges of the fistula are first pared 
from the vaginal surface ; this should not include the mucous 
membrane of the bladder. Either a knife or scissors may be 
used for this purpose. The tissues should not be bruised. 
Long toothed forceps and sharp hook tenacula are veiy useful 
at this stage of the operation. 

Passing and txjing the sutures . — This is done with fine curved 
needles and a holder, or by long needles mounted on a handle, 
the tissues being steadied by a tenaculum as the needle is passed. 
Especial care should be taken to secure accurate apposition of 
the surfaces, and to close the whole wound. The angles of the 
wound are often very difficult to manipulate, especially if the 
fistula reaches high up in the vaginal fornix. The stitches must 
traverse the musculai’, and not the mucous coats of the bladder. 
After closing the wound the bladder should be tested to see if 
it is water-tight. If silver sutures are used, these are tightened 
by a wire-twister. 

After-treatment . — This consists chiefly in keeping the bladder 
from becoming distended. In small fistulm the patient may be 
allowed to pass water natimally. The stitches are removed in 
about twelve to fifteen days. 

2. Urethro- Vaginal Fistula occur low down near ^ the 
vaginal orifice ; they may be dealt with in the manner described 
for vesico-vaginal fistula. In hy230S2Mdias there is no urethra, 
the bladder opening directly into the vagina. 

3. XJretero- Vaginal FiSTULie. — These occur high up in the 
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vaginal vault. They result from sloughing after labour, or 
injury during operations for the removal of the uterus. The 
sloughing may affect the cervix as well as the vagina, and one 
or both ureters may be involved. 

Sometimes the condition undergoes spontaneous cure ; if not, 
an attempt may be made to close the opening, as in vesico- 
vaginal fistulte. If the fistula be unilateral, some operators 
advise the removal of the corresponding kidney if uretero-vesical 
anastomosis is impracticable. 

4. Vesico-Uterine, or, as they should be termed, Vesico- 
CERViCAii Fistulj5, generally result from sloughing of the 
tissues after labour. In this condition there is a persistent hole 
in the bladder, as well as destruction of part of the uterus 
and cervix. If a large portion of the cervix and vagina is 
involved, a vesico-cervico-vagioial (or vesico-utero-vaginal) fistula 
results. 

Vesico-cervical fistulae are usually small. They are best treated 
by separation of the bladder from the cervix, as in the first 
stages of a vaginal hysterectomy. This exposes the hole in 
the bladder and that in the cervix. The fistulous opening into 
the bladder is now closed by sutures in one or two layers. The 
hole in the cervix may be left alone. 

6. Uretero-Cervical Fistul.® are very rare. 

6. Recto-Vaginae Fistul®. — In this case there is an opening 
between the vagina and rectum. It generally results from 
rupture of the perineum in labour, and not from sloughing. It 
may also result from malignant disease of the vagina, uterus, or 
bowel. It usually occurs low down in the vagina. In some 
cases the perineum has been repaired, but has only partially 
healed, leaving a fistula above this. 

Operation. — These cases may be treated on similar lines to 
vesico-vaginal fistulte. If the hole is small, the edges may be 
pared and the opening closed with sutures. If large, it is 
better to cut through the part of the recto-vaginal septum 
below the fistula, and then treat the case, as described above, 
for complete rupture of the perineum. Cases of fistula due to 
malignant disease are hopeless, and nothing can be done for 
them. 

CoLPO-CLEisis, OR CLOSURE OF THE Vagina. — T his is advised 
by some operators if all attemj^ts at repairing the vesico-vaginal 
septum fail, or if the whole of the upper part of the vagina has 
sloughed. It is not satisfactory. 

Operation. — The mucous membrane of the vagina is pared 
away for an inch or more all round the circumference of the 
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vagina below the fistulous opening. The rav' surfaces are tlien 
brought into contact by silkwoi'm gut or silver-wire sutures, 
much in tbe same way as described above for vesico-vaginal 
fistula. 

Other methods have been devised for the cure of urinary 
fistulre. Milton’s operation of ti-ansplantation of tissue, and 
those described by Stanmore Bishop, Howard Kelly, and 
Jobert will be found described in special works devoted to this 
subject. Extroversion of the bladder is a very rare condition 
in women, and is descriljed elsewhere. 

3. Operations for tumours of the vagina. — Tumours of the 
vagina are rare, but cysts, lipomata, and fibroids occur. Primary 
sarcoma and epithelioma are very uncommon. Primary sarcoma 
is remarkable in that it occurs in very young children as well as 
adults. Malignant disease of the vagina is more often secondary 
to that of the cervix, urethra, and vulva ; operative treatment is 
disappointing. Vaginal cysts occur as simple mucous cysts, or 
are developmental in origin. They should be dissected out, a 
proceeding which is not alwaj^s an easy matter. Peri-urethral 
cysts also occur in the vagina. Vaginal fibroids generally grow 
singly in the anterior wall of the vagina near the middle line, 
anywhere from the urethral orifice to the vaginal fornix. They 
are best treated by enucleation. 

4. Colporrhaphy, or elytrorrhaphy. — In this operation • 
portions of the mucous membrane of the vagina are dissected 
away, in order to narrow the passage. Colporrhaphy is done for 
the cure of cj^stocele, rectocele, and prolapse of the uterus. 

Some operators advise that the tissue should be removed from 
the anterior aspect, others from the lateral, others from the 
posterior portion of vaginal Avails. Anterior and posterior 
colporrhaphy are the operations usually performed. 

Anterior Colporrhaphy. — In this operation a portion of 
the mucous membrane of the anterior vaginal AA-all is dissected 
aAvay. It should be a large portion. The shape of the piece 
removed matters little. Care must be taken not to injure the 
bladder. The sides of the denuded area are then closed nith 
sutures, which brace up the A'aginal AA'all. Unfortunately, the 
tissues soon stretch again if subjected to strain, as in prolapse 
of the uterus. The operation may sometimes be a useful 
adjunct, in bad ca.ses, to perineorrhaphy or hysterope.xy. 

Posterior Colporrhaphy. — The piece of tissue in this case is 
removed from the posterior A'aginal wall. It is a good operation 
in women AA'ho have passed the climacteric, but in order to be 
of use a large area of the mucous membrane must be taken away. 
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Position . — In this as well as in anterior colporrhapliy the 
patient is placed in the lithotomy position. 

Sjiecial instruments. — Clover’s crutch, a duckbill speculum, 
long-toothed forceps, curved and angular scissors, and needles 
of various sizes. 

The sutures may be of chromic gut, silkworm gut, or silver 
wire. 

Operation. — The area of mucous membrane to be removed is 
mapped out from the vulvar orifice upwards. The incisions must 
not be too deep, or the bowel may be wounded. The mucous 
membrane is now carefully dissected away within the limits of 
the area mapped out, aud the cut edges brought into apposition 
by sutures. This narrows the vaginal orifice. The operation is 
often combined with anterior colporrhaphy, as well as with 
perineorrhaphy, for the relief of prolapse of the uterus. If a 
wedge-shaped jnece of the vaginal flap be removed, as described 
in the operation for repair of the perineum, and the edges 
apposed by sutures, the operation may be described as colpo- 
perineorrhaphy. 

A modification of anterior and posterior colporrhaphy is 
sometimes used for the cure of hopeless prolapse in women past 
the child-bearing period. 

In this operation the prolapsed uterus and vaginal walls are 
pulled down by volsellum forceps, and a vertical baud of mucous 
membrane, an inch wide, is dissected away, first on the anterior 
surface of the prolapsed mass, and then on the posterior. The 
incisions for the separation of these bands of mucous membrane 
end below at the cervical orifice. 

The cervix is now partially replaced, and the lateral raw edges 
of the denuded areas are apposed, first on one side and then on 
the other, by sutures, ilore of the prolapsed mass is replaced, 
and more lateral sutures applied, till the lowest portion of raw 
area is reached. Thus a firm antero-posterior septum is formed 
of stitched mucosa in the centre of the vagina, from above 
do-wnwards. This effectually prevents any descent of the walls. 

5. Oolpotomy. — This operation consists in cutting into the 
vaginal fornices, either in front or behind the cervix, much as in 
the preliminaiy stages of vaginal hysterectom3^ By this means 
the peritoneal cavity is opened either between the bladder aud 
the cervix, or in the region of Douglas’s pouch. 

The operation is done for exploratoiy purposes and for the 
removal of diseased ovaries and tubes, small ovarian tumour.s, 
and extra-uterine sacs. Anterior colpotomy is one of the stejis 
in vaginal fixation of the uterus for the cure of retroflexion. 
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It ‘ is claimed that colpotomy is a better operation than 
abdominal section in cases of disease of the uterine appendages, 
and for the removal of small tumours, in that it leaves' no 
external scar and entails no risk of ventral hernia; but, on 
the other hand, against colpotomy is the objection that -the 
space for operation is small. Certainly the parts cannot be 
exposed as effectively by colpotomy as by abdominal section, 
and the latter operation is to be preferred in nearly all cases. 

Anterioe Colpotomy. — The patient is placed in lithotomy 
position, the cervix seized with volsellum forceps and drawn 
downwards. A sound is introduced into the bladder to define 
its limits. The mucous membrane of the vagina is then divided 
transversely, as in the first stage of vaginal hysterectomy, and 
the bladder is drawn upwards so as to place the connective-tissue 
bands between the bladder and the cervix on the stretch. These 
are divided one after the other with scissors till the anterior 
peritoneal pouch is reached. It is caught up Avith sharp-toothed 
forceps and opened with scissors, and then widened by tearing 
vrith the fingers. The bladder should be well pushed up at the 
sides to avoid injury to the ureters. The fingers introduced 
through the opening thus made can explore the utero-vesical 
pouch, uterus, and appendages. Small tumours or a diseased 
tube or ovary can be removed by this method. The wound is 
then closed by vaginal sutures or drained by a strip of gauze. 

Posterior Colpotomy. — This consists in opening Douglas’s 
pouch by an incision through the vaginal vault posterior to the 
cervix. 

The patient is placed in lithotomy position, the cervix held 
forwards, and a transverse incision is made behind the cervix at 
the upper limits of the vaginal portion. The vaginal flap is 
steadied by forceps, while the finger gradually separates the 
posterior vaginal wall from its attachment to the cervix. The 
posterior peritoneal pouch is at length exposed ; this is caught 
up with another pair of forceps and opened carefully, in order 
not to injure any bowel which may be in the pouch. The 
peritoneum is then more widely opened by tearing with the 
fingers, and Douglas’s pouch explored. It is a good plan, both 
in anterior and posterior colpotomy, to suture the cut edge of the 
peritoneum to that of the vagina, as the peritoneum is apt to 
slip upwards and get lost during any subsequent manipulations. 
It also arrests bleeding from the cut vaginal edges. The 
appendages, posterior aspect of the uterus, and broad ligaments 
can be fairty easily reached by this method, or small tumours 
removed. If, however, serious adhesions exist, the operation for 
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removal of a tumour is a dangerous matter, and such cases are 
best treated by abdominal section. 

A pchdc EFFUSIOK or abscess, or a retro-uterine htematocele, 
are easily opened by posterior colpotomy. The rvound may 
finally ho closed by sutures or drained by gauze, according to 
the conditions found at the time of operation. 

6. Vaginal fixation of a retroflexed uterus. — The first stages 
of the operation are the same as those for anterior colpotomy. 
Some operators prefer an antero-posterior incision of the vaginal 
mucous membrane instead of a transverse, prior to separating 
the bladder. The bladder is separated from the vaginal walls 
as well as from the cervix, and pushed up out of the way. 
Its limits should from time to time bo defined by the’ bladder 
sound. The anterior pouch of peritoneum is next opened and 
the uterus anteverted, if necessary, by a sound. A curved 
needle is next passed through the anterior aspect of the uterus 
as high up as possible, each end of the suture passing through 
the edges of the vaginal incision. Several sutures may be 
necessary, and when these are tightened the uterus is held 
forward, and the vaginal incision closed at the same time. The 
sutures may remain ten days or a fortnight before removal; 
silkworm gut answers best. 

It may not always be necessary to open the peritoneum ; this 
lessens the risk of the operation, but it is less effective, since the 
body of the uterus is not reached by the sutures. Vaginal 
fixation is probably better performed on women after the 
climacteric. 

Operations on the Uterus 

1. Dilatation of the cervix. — This may be necessary in order 
to explore the cavity of the uterus, and for the removal of products 
of conception, growths or polypi, for curetting, and in certain 
cases of dysmenorrheea. In nearly all cases the cervix is- 
dilated with metal bougies or dilators (Fig. 229). These have 
the advantage that they can be sterilised. Tents are sometimes 
used as a preliminary measure, but they are not often necessary, 
unless the cervix is very rigid or wide dilatation is necessary. 
Great care should be taken to secure as perfect asepsis as 
possible. 

Special instriiments. — Clover’s crutch, Sims’ or Auvard’s 
speculum, volsellum forceps, a set of metal dilators arranged 
in series, uterine sound, speculum forceps, and catheter. 

Position . — The patient is anaesthetised and placed in lithotomy 
position, the legs being separated by a Clover’s crutch. 
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Operation. — The vagina is carefully cleansed, and a duckbill 
speculum introduced posteriorly. The anterior lip of the cervix 
is seized with volsellum forceps and steadied. The length and 
direction of the uterine cavity should be determined by the 
sound. 

The dilators are now passed one after another into the cervix, 
until the necessary amount of dilatation is obtained. 

In some cases, especially after abortion, or if the uterus contain 
a growth, this is an easy matter ; in others, the tissues of the 
cervix are very rigid. If a gi-ou’th of the body of the uterus 
be suspected it may be necessary to dilate the 
cervix sufficientlj' to admit the finger. Care 
must be taken, in dilating the cervix, not to 
use too great force, or to pass one dilator after 
another without giving time for the tissues to 
relax. 

Most of the difficulty in dilatation is with 
the internal os. If due care be not taken the 
cervix may be very severely torn laterally, or 
the uterus perforated. Sometimes difficulty is 
met with oniug to smallness of the external 
os; if so, it may be incised laterally for a 


short distance. 
After dilating 


the cervix to the 


..g, — ... V..... necessary 

amount the cavity of the uterus can be e.X' 
plored with the finger, the cervix being steadied 
with the volsellum force[>s. Pushing the. 
fundus down with the other hand on the 
abdomen greatly facilitates the process. Fol- 
lowing upon dilatation, one of the following 

Fig 229.-Uteriue operations may then be performed 

dilator. 2. Curetting. — The curette is a special in- 

strument of which there are many modifica- 
tions. It should not be made too sharp. Some curettes are 
hollow, and permit of the tube from a douche can being 
attached to the handle, so that the instrument also flushes the 
area of operation. The curette is a useful instrument, but its 
use is much abused, and in septic conditions of the endometrium, 
and after labour and abortion, it may be positively dangerous. 

In scraping, too much force should not be used, but every 
portion of the uterine cavity should be explored, especially the 
regions of the orifices of the Fallopian tubes. 

After curetting, the uterus may be washed out nuth an anti- 
septic solution or swabbed out with iodine, by^ means of 
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cottoii-wool on a probe, or lield in tootliecl forceps, care being 
taken that no pieces of wool be left beliincl in the uterus. If the 
bleeding be free tbe cavity may be plugged with a long strip of 
ribbon gauze. This is removed in twelve to twenty-four hours. 
The plug sometimes causes great pain. 

3. Repair of lacerations of the cervix (trachelorrhaphy). — 
This operation is not often performed, but may be of some use 
in cases of extensive tears with ectropion of the mucous 
membrane. The condition is often associated with cervical 
catarrh, erosion, and chronic inflammatory enlargement of the 
cervix. 

Sjjecial instruments . — Duckbill speculum, vaginal retractors, 
tenaculum forceps, long-toothed dissecting forceps, volsellum 
forceps, fine long-handled scalpels and scissors, mounted angular 
needles, sharp hooks, etc. 

Position . — The patient is placed in the lithotomy position. 

Operation. — The cervix is drawn down to the vulval orifice, 
if possible. If the cervix is fixed by old scar tissue the 
operation is more difficult. The torn lips of the cervix are now 
separated by volsellum forceps, and with the scalpel or scissors 
a strip of tissue is dissected off the exposed surface on each side, 
from above downwards, parallel with the portion of mucous 
membrane in the middle line. The upper angles of the tear are 
the most difficult to deal vdth. Each lip is treated in this way, 
and the raw surfaces apposed by bringing the lips of the cervix 
together. First one side of the cervix and then the other is now 
sutured from above downwards, till it more or less assumes its 
original shape, leaving the cervical canal free. There is thus 
a row of tied sutures on each lateral margin of the vaginal 
cervix. These may be allowed to remain in for ten days to a 
fortnight before removal. If chromic-gut sutures are used they 
may be left to be absorbed. 

4. Removal of mucous polypi of the cervix. — These are best 
removed by twisting them off with forceps. Their pedicle some- 
times contains a somewhat large ve.ssel, which may give rise to 
troublesome oozing if the polypus is merely cut off with scissors. 

5. Removal of fibroid polypi. — In most cases the polypus 
protrudes from the cervix, so that prelominary dilatation is 
unnecessary. 

Beyond the instruments described above, long curved scissors 
and some strong tenaculum forceps are needed. The length 
and position of the uterine cavity should first be carefully 
determined, as an inverted uterus has been mistaken for a 
polypus. 

19 
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In cancer it is far better to remove the whole uterus, though 
in the hands of some operators good results seem to have been 
obtained by removing the cervix only, combined with the use of 
the actual cauterj'^ at the level of the os internum. 

S2iec{al instruments. — Clover’s crutch, Sims’ speculum, re- 
tractors, bladder sound, volsellum forceps, pressure forceps 
(large and small), Paquelin’s cautery or an electric cautery 
knife, cautery irons, pedicle needles. 

Position . — The patient is placed in the lithotomy position, 
the limbs being separated by Clover’s crutch. The operator sits 
facing the perineum, an assistant stands on either side. 

Operation. — A Sims’ (Fig. 230) or Auvard’s speculum is intro- 
duced into the vagina, and the cervix exposed. The cervix is 
seized with volsellum forceps, or held by a temporary stout silk 
ligature passed through the vaginal portion. Some operators 



close the cervix by sutures first, to prevent the escape of the 
uterine contents over the field of operation. If the cancer 
involves the canal, as much of the growth as possible may be 
first scraped away or destroyed by the cautery. Of course, 
these measures are not necessary in simple cases of elongation or 
hypertroijhy. The next stage of the operation consists in the 
separation of the cervix. The relations of the bladder are 
repeatedly determined, during the operation, by means of the 
bladder sound. 

Having grasped the cervix by volsellum forceps (or holding 
it by the stout silk ligature, passed as described above), the 
mucous membrane is divided across the front of the cervix, as 
in Fig. 231. 

The bladder is now carefully separated from the cervix, 
partly with the fingers and partly by scissors, and pushed 
upwards behind the symphysis. Great care must be taken not 
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to perforate tlie bladder, and to separate it laterally as well as 
anterior^. The separation is continued until the reflection of 
the peritoneum is reached, but this is not opened. 

The posterior vaginal incision is now made, as in Fig. 231, 
the cervix during this stage being held forwards. The cut edge 
of the vaginal wall is held % forceps, while the operator 
separates the cervi.x from its posterior attachments, but 
Douglas’s pouch need not be opened. 

The cervix at this stage is attached laterally to the bases of 
the broad ligaments. The lowest portions of the broad ligament 
are now ligatured. This is effected by passing the pedicle needle 

(threaded) through the lowest 
portion of the broad ligament 
close to the cer\ix; the loop 
is seized, and the needle with- 
dranm. One end of the ligature 
is drawn through, and the ends 
firmly tied. 

The tissues between the 
cervix and the ligature are 
then divided. 

The opposite .broad ligament 
is treated in a similar way. 

If necessary, a second or 
third ligature may be passed, 
and more of the broad liga- 
ments tied off, till the level of 
the peritoneal pouch is reached. 
The uterine arteries are thus 

Fig. 231.-Vagi«ni hysterectomy. Posi- commanded and the ceiwix 
tion of anterior and posterior incisions, may now be amputated by a 
a. Anterior. h. Posterior. scalpel or Scissors. 

If there is any bleeding at 
this stage the vessel may be tied or a clamp left on ; sometimes 
the cut edges of the vaginal wall give rise to troublesome bleed- 
ing, and this should be remembered, otherwise the operator may 
think that the hemorrhage is taking place from the broad 
ligaments. 

Instead of tying off the broad ligaments, some prefer to use 
clamps from the first. These are allowed to remain on for 
about forty-eight hours. 

After removal of the cervix (in non-malignant cases), the cut 
vaginal wall may be united to the stump of the cervix by 
interrupted sutures, the canal of the cervix being preserved. 
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In malignant cases this is not necessary; in fact, some 
operators further destroj' the surface of the stump ^vith the 
actual cautery, or perform the whole operation by means of 
this instrument; 

The vagina is now sponged out, and 23lugged lightly with 
gauze. 

The catheter should finally be j)^ssed, to ascertain if any 
injury to the bladder has occurred. 

By keeping close to the cervix during the operation it is 
unlikely that the ureters will be injured. 

9. Complete removal of the uterus by the vagina — vaginal 
hysterectomy. — Removal of the uterus by the vagina is most 
commonly performed for malignant disease either of the cervix 
or body; this includes such conditions as carcinoma, sarcoma, 
and chorion ejhthelioma. Small fibroid uteri, giving rise to 
intractable bleeding, are sometimes removed by this route. 
Vaginal hysterectomy may be indicated in rupture or ^perforation 
of the uterus, procidentia, and in severe septic conditions of 
the endometrium. 

Special instruments . — The instruments are the same as for 
removal of the cervix, as are also the preliminary steps of the 
operation itself. 

Position . — The patient is placed in lithotomy position; the 
ojperator faces the perineum, and the external parts and vagina 
are thoroughly disinfected. 

Operation. — The Sims’ or Auvard’s speculum is passed, and 
the cervix exjposed. Lateral vaginal retractors are also useful. 

As in amputation of the cervix, this is seized with volsellum 
forceps, or held by strong silk ligatures and drawn downwards 
as far as possible. 

If a large growth obscure the cervix, this may be first cut or 
burnt away, or the cervix may be sewn u^j to prevent discharges 
infecting the field of operation. 

The bladder is then separated from the cervix by a trans- 
verse incision, as described in the previous operation, and 
jpushed u^pwards till the peritoneal pouch is reached. This is 
steadied by forceps and carefully opened, the opening being 
further enlarged by the fingers. 

The posterior incision is now made, and Douglas’s pouch 
opened Ipy picking up the pouch with forceps and cutting into it 
with scissors. Bowel sometimes lies in the pouch, and may be 
accidentally wounded. The opening into Douglas’s pouch is 
also further enlarged by the fingers. 

The cervix is now freed laterally by uniting the vaginal 
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incisions, and the lower i^ortions of the broad ligaments tied off 
or claini)ed, thus securing the uterine arteries. 

More and more of the broad ligaments are now transfixed and 
tied on either side, and after division the uterus will be found 
to come lower and lower into the vagina. 

It is well from time to time, as the ligatures are being 
passed, to examine the relation of the uterus to the broad 
hgameuts and bladder, by passing the fingers either through the 
anterior or posterior openings into the peritoneum. If there 
is difficulty in reaching the upper parts of the broad ligaments 
the finger may be hooked over their upper edge. Any remain- 
ing tissues are then ligatured and divided. The uterus is now 
free. 

In difficult cases, owing to fixity or the size of the uterus, 
it may be advisable to tie off one broad ligament first, from 
below upwards, and then turn the uterus out sideways into the 
vagina ; the opposite broad ligament may then be exposed, and 
tied from above downwards. 

Some operators prefer to antevert or retrovert the fundus, 
through the peritoneal openings into the vagina, during the 
later stages of the operation. This easily allows the upper 
portion of the broad ligament to be ligatured, but it can only 
be done when the uterus is small. After removal of the uterus, 
all bleeding points must be tied or clamped with forceps. 
The ligatures of each side (which should be left long) are now 
tied together in two groups, and the vagina sponged out. The 
peritoneal opening is then lightly plugged vath gauze. Pro- 
lapse of the bowel is not common, but should be guarded 
against. If this is feared, it may be well to approximate the 
anterior and posterior vaginal flaps with a central suture, 
leaving the lateral portions open. The vagina may also be 
lightly filled with a strip of gauze. If clamps are used 
instead of ligatures, these are left in situ for about forty-eight 
hours. 

Difficulties and dangers of the ojjeration . — Among the 
difficulties of the operation are narrowness of the vagina and 
fixity of the cervix. The bladder, ureters, or bowel may be 
injured, and htemorrhage during and after the operation may 
give rise to serious trouble. 

Difficulties also arise from the size of the uterus ; this may be 
due to malignant disease of the body, pyometra, or uterine 
fibroids. 

With regard to fibroids associated with cancer of the cervix, 
if the size of the body of the uterus be not larger than a 
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ten or twelve weeks’ pregnancy, it can be removed by the 
vagina. ' 

Larger tumours tlian tins should be removed by abdominal 
section. 

Cancer of the body may enlarge the uterus in a similar way. 

Pyometra may be opened and drained for a time, before 
removal of the uterus is attempted. 

If the uterus cannot be brought down, on account of its 
size, the whole organ may be split in half and each portion 
removed separately, or the uterus may be removed by mor- 
cellement. 

In a bad case -it may be better to free as much of the uterus 
as possible bj^ the vagina, and then remove the rest by 
abdominal section. 

Vaginal Hy&terjiexy has already been shortly referred to. 
The initial steps of the operation are those described in anterior 
colpotomy. After freeing the uterus from adhesions, should these 
exist, the fundus is brought forwai’d into the wound and fixed 
there' by silkworm-gut sutures. These are passed through the 
vaginal flap and peritoneum of one side, through the anterior 
surface of the uterus, and then the peritoneum and vaginal flap 
of the other side. 'When these are tied the uterus becomes more 
or less fixed in the anteverted position, and the vaginal wound 
is closed. 
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OPERATIONS UPON THE NOSE AND ITS 
ACCESSORY CAVITIES 

Revised hy W. Douglas Haemer, Surgeon to the Department 
for Diseases of the Throat and Nose, St. Dartholoineio's 
Hospital 

Remoa'Al of Nasal Polyfi — 

With a snare. 

With forceps. 

Submucous Resection of Deviated Nasal Septum. 

Removal of Naso-Pharyngeal Polypus — ■ 

(а) Through the nose. 

(б) Through the mouth. 

(() After resection of the upper jaw. 

Removal of Adenoid Growths from the Naso-Pharynx. 

Exploration of Frontal Sinus. 

Exploration of Antrum of Highmore. 

Removal of nasal polypi. — Mucous polypi of the nose usually 
grow from the muco-periosteum covering the ethmoid, and are 
most commonly attached to the middle turbinate bone, a fact 
which must be remembered when an attempt is being made to 
detach them. 

Occasionally a nasal polypus may be fibrous in character, in 
which case it will be found to take its origin either from the roof 
of the nose, or from the periosteum covering one of the bones which 
enter into the formation of the nasal cavity. In still rarer in- 
stances the polyjii may be malignant (carcinomata or sarcomata). 

Nasal polyjoi may be removed either with some form of snare 
or galvanic wire loop, or with forceps. When malignant polypi 
have to be removed it is necessary to perform a more radical 
operation, and the nasal cavitj’^ must be opened up, as in Rouge’s 
operation. 
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(a) Removal by snare or galvanic wire loop. — The interior 
of the nose should be plugged with wool containing a 10 per 
cent, solution of h 3 'drochloride of cocaine before the oi^eration 
is commenced. 

Special instruments . — Wire snare or galvanic wire loop con- 
nected with a batter}’, probe, nasal speculum, lamp, and forehead 
mirroi’. 

Position . — The patient is seated in a chair of suitable height, 
with his back towards the source of light, whilst the surgeon sits 
opposite the patient, and facing the source of light. 

Operation. — The nasal speculum (Fig. 232) is introduced 
into the anterior nasal aperture of the affected side, and the 
blades separated. The position of the pol 3 'pus is made out, a 



a 

Fig 232.— Nasal specula. 
a. Short form. l>. Long form. 

probe being used, if requisite, to define its attachment, and then 
the wire-loop of the snare is passed ai'ound it (Fig. 233), and 
directed upwards and outwards so as to grasp the pedicle close 
to its attachment. The loop being tightened, the potypus with 
its base of attachment is removed through the speculum b}’ 
strong pulling. Other pol 3 '’pi ai’e sought for and dealt with in 
a similar manner, until all have been removed. The nostril of 
the other side is next examined, and any polypi which are 
present removed. If it is desired to save the patient from 
pain, the base of the polypus can be cut through by tightening 
the wire loop or using an electric cautery vnth sufficient current 
to heat the wire to a dull red heat. If there is extensive bone 
disease a more radical operation is necessary, under general 
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, auEestlicsia, in order to thoroiiglily curette away the whole of 
the disease. 

Sometimes it is- necessary, wlien the inferior or middle 
turbinate bones have localised projections or spurs, to remove 
these in order to obtain a good view of the upper part of the 
nose. 

It is necessary to keep the nose as free from blood and mucus 



Fig. 233.— Wire snare for Fio. 23l.— Nas.al polypus 

removal of nasal polypi. forceps. 


as possible during the operation, otherwise small polypi will 
escajfe removal. These will afterwards increase in size, and 
necessitate a further operation. 

The galvanic wire loop, though most convenient for the 
removal of nasal polypi, is liable to set up inflammation which 
maj’^ involve the bone, and is not recommended. 

(b) Removal with, forceps. — The preparation of tlie patient, 
the instruments, Anth the exception that the Avire snare or loop 
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is replaced b}' nasal forceps (Fig. 234), and the positions of 
the patient and operator, are the same as in the preceding 
operation. 

Operation. — The nasal speculum having been introduced, the 
position of the polypi is made out. Next, the blades of the 
nasal forcei^s are introduced through the aperture in the 
speculum, the polypi are seized near their bases and forcibly 
avulsed. Usually small portions of the turbinated bones, 
together with the mucous membrane covering them, are pulled 
away when the forceps are used. When the polypi are located 
far .back in the region of the naso-pharynx their removal can 
be facilitated by j^assing the forefinger of the left hand behind 
the soft palate (from the mouth), and pushing the growths 
between the blades of the forceps, which have been passed 
backwards along the middle meatus of the nose. 

This method of operation is accompanied by more haemorrhage 
than the preceding one. 

After-treatment . — Hmmorrhage caused by the removal of 
non-malignant nasal polypi -usually stops spontaneously, shortly 
after the operation. If it continues it may be necessary to 
pack the nostril with strips of aseptic gauze, which should not 
be retained for more than a few hours. Before this is done, 
injection of hot water (115° F.) should be tried. 

Afterwards, the nose is irrigated twice daily with a dilute 
antiseptic solution, such as Condy’s fluid or boracic acid. This 
treatment is continued for a few days, until all discharge from 
the nose has ceased. It may be necessary to repeat the opera- 
tion after a week or ten days, if the polypi are numerous. 

Submucous resection of deviated nasal septum. — A small 
amount of deviation of the nasal septum to one or other side is 
commonly met with, but unless it is considerable no incon- 
venience is caused by it. Wheu, however, the deviation is 
considerable, and causes practical obliteration of the nasal 
passages, it is advisable to attempt to remedy the condition by 
a surgical operation. 

Special instruments . — Long nasal speculum, head mirror, 
small scalpel, periosteal elevator, knife for cartilage, bone 
forceps, gouge and mallet, needle. 

In order to constrict the vessels and prevent troublesome bleed- 
ing, the nasal cavities should be plugged with wool soaked in equal 
quantities of cocaine (10 per cent.), and adrenalin (1-1000), a 
quarter of an hour before the operation commences. Care should 
be observed that the cocaine is notswallowed. Though it is possible 
to perform the operation with local ansesthesia alone, a general 
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anjESthetic is usually preferred, and tire naso-pliarynx sliould be 
plugged with a soft marine sponge, to prevent the passage of 
blood into the air-passages. The operation should be performed 
in a darkened room, the light from a strong lamp being reflected 
by the head mirror into the nose. 

Operation. — The patient having been aniusthetised, and the 
plug removed from the nose, an examination of the nasal 
septum is made through the speculum (Fig, 232) in order to 
locate the position of the deviation, and any spur that may be 
present. With the scalpel a vertical or L-shaped incision is 
made through the mucous membrane immediately in front of 
the prominent part of the deflection, on the convex side of the 
septum -when this is possible. The incision commences at the 
I'oof, and passes down to the floor of the nose. The muco- 
periosteum is separated with a small elevator (Fig. 235, a) from 
the convexity of the septum until the whole of the deformed 
cartilage and bone have been laid bare. The deflection usually 
extends a considerable distance towards the posterior nares, and 
great care must be observed that the flap so raised is not 
buttonholed. A vertical cut is then made through the cartilage 
in the same position as the original incision, and the elevator 
is introduced through this opening so as to separate a flap of 
muco-periosteum from the concavity of the septum. The whole 
of the deformed cartilage and bone are thus bared and com- 
pletely isolated from their soft coverings. The speculum is 
reintroduced in such a manner that the two flaps lie to the 
outer side of the blades where they are protected, and the 
deformity between the blades. The cartilage is then removed 
with the knife (Fig. 235, c), and the bone with cutting forceps 
or gouge and mallet. When the whole deformity has been 
thoroughly extracted the two flaps are allowed to fall together 
with their raw surfaces in ajjposition, and the original incision 
is united with one or two horse-hair sutures. In order to keep 
the flaps in apposition, wool or gauze is packed into both 
nostrils. 

With the employment of cocaine and adrenalin there is 
practically no hemorrhage, and the operation, if well carried 
out, gives better results than other methods. No perforation 
should be made, and the septum should be perfectly straight, 
thus allowing free breathing through both nostrils. In some 
instances, when the inferior turbinate is enlarged, its anterior 
end may also be removed. 

After-treatment . — The gauze plugs are removed twenty-four 
or forty-eight hours after the operation, and the nose is irrigated 
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twice daily with an alkaline lotion. Furtlier plugging is rarely 
necessary, unless the mucous membrane becomes swollen. 
Healing is rapid, and the discharge of mucus quickly dis- 
appears. 

Removal of naso-pharyngeal polypus. — Naso-pharyngeal 



Pig. 235. — Instruments for submucous septum operation. 


a. Periosteal elevator. 

b. Periosteal elevator. 

c. Knife for cartilage (Killian). 


d. Knife for cartilage (Ballenger). 

e. Gouge (Killian). 

/. Hook needle. 


polypi grow (1) from the periosteum of that portion of the base 
of the skull which forms the roof of the naso-pharyn.x ; that is 
to say, the basilar portion of the occipital bone and the base of 
the sphenoid ; (2) from the mucous membrane of the nasal 
cavitj^ or the antrum of Highmore. 

These polypi may be either simple or mahgnant in character : 
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wlieu simple, they may be libro-myxomatous tumours possessing 
definite pedicles, or fibro-angeiomatous with a broad base of 
attachment ; when malignant, they are alwaj^s sarcomata. 

Care must be taken, before commencing an operation on a 
naso-pharyngeal tumour, to ascertain that it is not a meningocele 
which has penetrated through the base of the skull. 

Indications. — Simple or malignant polypi growing from the 
base of the skull that can be completely removed. 

Special instruments. — Wire snare or poljqms forceps, gag, 
nasal speculum, forehead' mirror, bone forceps, periosteal elevator, 
Hey’s saw, chisel and mallet, sponge-holders, and needles on 
handles. 

Position. — The patient is placed in the dorsal posture, with 
a sandbag underneath the head. The surgeon stands on the 
right side of the patient, the chief assistant on the left. 

Operation. — (a.) Through the nose ; (6) through the mouth •, 
(c) after temporary resection of the upper jaw. 

(a) Through the nose. — When the growth is small and has 
a distinct pedicle it may be removed in the manner described 
for simple mucous polypi. The wre loop is passed along the 
inferior meatus of the nose, and, the mouth being held open with 
a gag, the surgeon with his left forefinger manipulates the loop 
round the attached portion of the tumour. The loop being 
tightened until it includes nothing but the pedicle close to its 
attachment to the bone, the base is torn away, and the tumour 
removed from the naso-pharynx by the fingers, working through 
the mouth. As hsemorrhage is rarely severe, it is unnecessary 
to pack the nose or naso-})har}mx. 

When the tumour has no definite pedicle, it cannot be treated 
by the above method, a more severe operation must be carried 
out for its removal ; the best method is the following : — 

(b) Removal through the mouth. — Preliminary preparations. 
— If the growth is a very large one, and has extensive attach- 
ments to the base of the skull, it is advisable to j^erform a 
preliminary laryngotomy and to plug the lower part of the 
pharynx. 

Operation. — 1. Division of palaU. — The mouth being widely 
opened with a gag, a median incision is made through the uvula, 
extending forwards in the middle line of the palate as far as 
may be considered requisite for the extraction of the tumour. 
Usually it will be found necessary to prolong this incision for 
the entire length of the palate. The soft palate and the soft 
structures covering the hard palate having been completely 
divided, the periosteum and other structures covering the 



E.Ej\IOVAL or NASO-PHAEYNGEAL .POLYPUS 339 

palatal processes of the palate and superior maxillary bones are 
peeled back as far as the gums Avith a periosteal elevator. Then 
Avith a chisel and mallet the exposed part of the hard palate is 
removed, together AA'ith the necessary part of the bony septum 
of the nose. The mucous membrane covering the upper surface 
of the hard palate is uoav dmded, by Avhich means the entire 
naso-pharynx is opened up. 

2. Removal of tumour . — The base of attachment having been 
defined, the entire tumour is forcibly separated from the bone 
AA’ith a strong ruglne. This part of the operation must be 
completed as quickly as possible. 

3. Arrest of hcumorrhage and closure of wound in j^alate . — 
The htemorrhage is often very severe, and may be fatal, unless 
it can be arrested by actual pressure upon the bone, or this 
failing, by packing the naso-pharynx Avith strips of antiseptic 
gauze. 

The margins of the incision in the soft palate and the soft 
parts of the hard palate are brought together and fixed in 
apposition bj^ the insertion of a series of sutures. In the case of 
vascular tumours it may be necessary to pack the naso-pharynx 
Avith tampons of gauze. 

(c) After temporary resection of the upper jaAV. — The skin 
incision for this operation is similar to the vertical portion of 
that for the removal of the upper jaAV ; that is to say, from the 
middle of the upper lip to the septum of the nose, outAvards 
along the ala nasi, and upwards along the side of the nose to 
the inner angle of the orbit. The soft parts, hoAvever, are not 
dissected from the bone. The bony connections of the upper 
jaw are divided as if for resection, a second incision, over the 
malar prominence, being made, to alloAv of the section through 
the body of the malar bone. The upper jaAV is then forcibly 
turned aside and the naso-pharyngeal space thus laid open. The 
tumour is dealt Avith as in the preceding operation ; Avhen it has 
been removed and all hiemorrhage arrested, the upper jaAv is 
brought back again to its original position and fixed by the 
insertion of a number of sutures. 

Removal of adenoid groAvths from the naso-pharynx. — 
It is advisable to observe caution in giving an anaesthetic to a 
patient in Avhom there is Avell-marked obstruction to breathing ; 
the laryngeal reflex should never be completely abolished; the jaAv 
should be held Avell foi-Avards. In young children, chloroform or 
ACE mixture is preferred ; in older children and adults, nitrous 
oxide is the best anaesthetic, provided that the surgeon is ex- 
perienced in rapid execution of the operation. 
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SjJecial instruments, — Curette, forceps, aud sponge-liolders. 
Position. — The patient is anasthetised and placed in the 
dorsal position, with the head .tamed to the right side. The 
surgeon stands at the right-hand side of the patient’s head. 



Operation, — The mouth being held open 
with a gag, the curette or special forceps 
(Figs. 236-23S) is taken in the right hand, 
and passed behind the soft palate into the 



Fio. 236.— St. Glair Fra. 237.— Gott- Fro. 238.— Adenoid 

Thomson’s curette. stein’s cnrettc. forceps. 


naso-pharynx. The growths are seized by the forceps and 
forcibly avulsed, or scraped away with the curette. Care must 
be taken not to seize or to drag away with the forceps any 
part of the nasal sei)tuni, uvula, soft palate or cushion of the 
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epiglottis. This operation is best completed by scraping away 
with the finger-nail Avhatever portions of the growths have been 
left behind. Hsemorrhage is somewhat severe, but usually ceases 
after a short time, spontaneously. 

Exploration of the frontal sinuses. — The frontal sinuses 
are situated between the two tables of the vertical portion of 
the frontal bone in the region of the superciliary ridges. Their 
extent varies ; often they pass outwards as far as the angle of 
the orbit. 

Indications ; — 

{a) Empyema of the frontal sinus. 



Fig. 239. — Position of incisions in Killian’s operation, 
n. Skin and soft parts. h. and c. Periosteal. 


(Zi) Chronic inflammation of the frontal sinus. 

(c) Foreign body in the frontal sinus. 

(d) Tumours involving the frontal sinus. 

Special instruments —Periosteal elevator, chisel, mallet, bone 
forceps, and sequestrum forceps. 

Position . — The patient is placed in the dorsal position. The 
surgeon stands at the side of the head which is to be operated 
upon, and the assistant opposite to him. 

Operation. — The operation described by Killian is generally 
practised, and gives the best results. The eyebrows are cut 
short with scissors, and the sldu of the .supra-orbital region 
20 
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cleaned. As the hairs of this situation gro^v very slowly, shav- 
ing is not advised. A curved incision is made in the line of the 
eyebrow, from the temporal end of the orbit to the root of the 
nose, then along tlie side of the nose, curving outwards below 
the inner canthus of the eye (Fig. 239, a). This incision divides 
all the soft structures down to the periosteum, including the 
supra-orbital vessels and nerve. 

Penosteal incisions . — The soft parts having been retracted, 
two incisions are made — (1) above the supra-orbital margin, from 
the outer end of the wound to the centre of the root of the 
nose (Pig. 239, l>) • (2) from a point external to the attachment 



t'lo. 240. — Boue removed iu Killl.-vu’s operation. 
a. Anterior wail. 6. Floor. e. Bridge of bone retained. 


of the pulley of the superior oblique muscle along the line of 
the original skin incision (Fig. 239, c). The periosteum is 
separated from the anterior sprface of the sinirs in an upward 
direction, and from the infeidor aspect downwards, leaving intact 
the periosteum, which lies between the incisions. With the 
chisel and mallet the anterior bony wall of the sinus is com- 
pletely removed, and the mucous membrane is incised. All 
granulation tissue is scraped out of the cavity. Working from 
above downwards with a gouge, the floor of the sinus is next 
removed, including the frontal process of the superior maxilla. 
The nasal mucosa is freely opened, and the anterior portion of 
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the middle turbinate cut away. A free communication with the 
middle meatus of the nose is thus established. The ethmoidal 
cells, if found to be diseased, can also be laid open. The whole 
wound is irrigated with boracic lotion, and drained by gauze 
plugging, which is brought out through the nose. The soft 
parts are then complete^ united with sutures. The external 
wound heals in about ten days, and owing to the preservation 
of a bridge of bone, as described above, the deformity is 
slight. 

Foreign bodies and tumours may be removed by a similar 
operation. 

After-treatment . — The plugging must be replaced daily 
through the nose, and the sinus irrigated as required. 

Exploration of the antrum of Highmore.^ — -The antrum of 
Highmore is situated within the interior of the body of the 
superior maxilla, and normally communicates by an aperture 
with the middle meatus of the nose. 

Indications . — The interior of the antrum may require explora- 
tion for the following conditions : — 

(а) Intractable suppuration, not amenable to ordinary treat- 
ment. Empyema of the antrum. 

(б) Necrosis of part of its bony wall. 

(c) New growths, cystic or polypoid, simple or malignant. 

Special instruments . — Periosteal elevator, small gouge or pei’- 
forator, bone forceps, dental forceps, Volkmann’s spoon. 

Operation. — The antrum of Highmore may be opened in the 
following situations :■ — 

(1) From the nose. 

(2) From the mouth. 

(a) Through the alveolus of a tooth. 

(Z») Through the antero-external wall above the alveoli. 

1. From the nose.— The naso-pharynx having been plugged 
Avith a soft marine sponge, the patient is turned on the same 
side as the affected sinns. With a fine trocar and cannula 
(Lichwitz) the surgeon perforates the outer Avail of the nose 
immediatel}" below the attachment .of the inferior turbinate bone. 
All pus is Avashed out from the antrum. The anterior end of the 
inferior turbinate bone is remoA'ed AA'ith a snare, and an ajAerture 
made with a bone perforator into the antrnni. This is enlarged 
by means of burrs, hook knives, or hone forceps, in a doAvnward 
direction until the floor of the nose is reached. The opening 
Avhen completed should admit easily the tip of the finger, in 
order to aftbrd free drainage and to alloAV of irrigation Avith a 
cannula until suiApuration has ceased. In this oiieration the 
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mucous membrane lining tlie antrum should be carefully pre- 
served. 

After-treatment. — The cavity must be frequently Avashed out 
.with antiseptic lotions until the discharge has ceased. No 
jdugging is necessary. If free drainage is maintained, the 
operation is attended with excellent results. 

2. From the mouth. — (a) Through the aheolus of a tooth . — 
If the first or second molar or the canine tooth of the affected 
side is absent, an incision is made through the gum down to 
the alveolus, and then Avith a perforator a hole is bored through 
the bone until the caAntj” of the antrum is reached. When all 


/-■ 
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Fig. 241. — Perforation of antrum. 


a. Through inferior mc.atns of nose. 
1). Througli the socket of a tooth. 
c. Through antero-cxternal wall. 


if. Antruui. 

e. MieUUe meatus of nose. 

/. Opening of antrum into middle meatus. 


the teeth are present, the first or second molar should be ex- 
tracted for the purpose of exposing the alveolus. 

(h) Through the antero-external u'alL — The upper lip having 
been eA'erted, an incision is made through the mucous membrane 
and the periosteum, ojiposite the first and second molar teeth, 
in the line of reflection from the cheek to the gum. The peri- 
osteum is detached upAA'ards and outAA’ards nearly to the loAA'er 
border of the infra-orbital foramen. The exposed portion of 
bone is uoav reniOA'ed AAitli a chisel and mallet, and the caA’ity 
of the antrum laid open. 
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This operation affords free exposure of the cavity, and enables 
the surgeon to perform any further manipulation -which maj’’ be 
requisite, such as removal of a growth or sequestrum. It is 
advisable to make an opening into the inferior meatus of the 



nose, as already described, through which drainage is maintained, 
and to close the external incision with catgut sutures (Caldwell- 
Luc operation). 
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OPERATIONS UPON THE EAR 

Revised by C. Ernest West, Assistant Aural Surgeon, 

St. Bartholomeio's Rosjntal 

Extraction of Foreign Bodies, or Retained Cerumen, 

FROM THE External Auditory Meatus. 

Removal of Grovths from the External Auditory 
Meatus— 

(a.) Poly{ii. 

(6) Exostoses. 

Incision of Membrana Tympani. 

Exploration of Mastoid Antrum and Cells. 

Stagke’s Operation. 

Extraction of foreign bodies, or retained cerumen, from 
the external auditory meatus. — It frequently happens that 
foreign bodies require extraction from the external auditory 
meatus. This is especially the case in young children. 

S2Kcial instruments. — Aural .sjuinge, speculum, forehead 
mirror, aural scoop, long thin-bladed forceps, and blunt rect- 
angular hook. 

It is not usually necessary to give an amesthetic in these 
cases, except when young and refractory children have a foreign 
body tightly impacted in the auditory canal. In the latter case 
the administration of an anaisthetic will facilitate the removal 
of the impacted substance, and diminish the risk of damaging 
the adjacent parts of the auditoiy apparatus during the operation. 

Operation. — The patient should be seated in a chair in a 
good light, or, if artificial light is used, it should be behind 
the affected ear, the surgeon using a mirror attached to his 
forehead for illumination. 

The position and the nature of the foreign bod)", or plug of 
retained cerumen, is first made out by examining the meatus 
through a speculum. An attemjit should always be made to 
remove the substance by syringing, and use of other instruments 
should be made with great caution. A foreign body will often 

remaiu indefinitely in the meatus without causing damage 
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laceration of tlie membrane and meatus is a frequent result of 
attempts to extract instrumentally. Warm water or any dilute 
lotion may be used in tbe syringe. The nozzle of the syringe 
should be directed slightly upwards and backwards, so that the 
stream of fluid may pass in along the upper wall of the meatus 
and back along the floor. If this is done carefully it will suffice, 
in the majority of instances, for the removal of plugs of cerumen, 
or loosely situated foreign bodies. The object of directing the 




Fig. 243. — Vertical section tlirongh ear. — Hunter Tod. 


1. Internal auditory canal. 

2. Labyrinth. 

3. Semicircular canals. 

4. Incus and malleus. 

5. Concha. 


0. Sinus ot e\ternal auditory canal. 

7. Bony meatus. 

8. Narrow part of meatus. 

0. Cartilaginous meatus. 


stream upwards and backwards is to ensure the fluid passing 
internal to the slight prominence which is normally met with 
on the floor of the canal and along the concat e surface of the 
deeper part of the postero-superior aspect of the meatal wall. 
If syringing fails, an attempt should be made to pass the blunt 
hook beyond the substance and appl)' gentle traction. 

If the foreign body cannot be removed in either of the.se ways 
the auricle should be pulled upwards and backwards, and attempt 
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made to pass the “ ring scoojj ” (Fig. 246) beyond the impacted 
substance, and to extract it by pulling outwards. Usually this 
manoeuvre will succeed when the other methods have failed. 
When the obstruction has been removed the auditory 
canal is syringed clean, dried, and a small plug of 
aseptic wool placed in the meatus. When there is 
inflammatory swelling of the meatus so that a 




Fig. 244.— Aural 
forceps. — C dji- 

BERBATCH. 


Fig. 245.— Aural 
syi'iiige. Three 
forms of nozzle 
are illii.sf rated. 


Fig. 246. — Aural 
scoop, for removal 
of foreign bodies 
from tlie e.xtenial 
auditory meatus. 


foreign body is embedded or imprisoned, or when all other 
methods of extraction have failed, the pinna must be turned 
forwards by an incision along the post-auricular furrow, and the 
cartilaginous meatus detached posteriorly. After removing the 
foreign body the Avound is sutured and the meatus lightly 
packed Avith a gauze-AAUck. 
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Removal of growtlis from tlie external auditory canal. — 
(a) Pohjjv . — In almost all cases polypi come through a gap in 
the membrana tympani, and have their 
origin in the mucous membrane liniiiK 
the tympanic cavity, attic, and antrum. 

Occasional!}' they spring from the surface 
of an ossicle vhich is the scat of a local 
caries ; rarely they are granulomata grow- 
ing from the exposed surface of the 
inilamed dura mater, or are actually ex- 
amples of hernia cerebri. Polypi growing 
from the outer surface of the membrane 
or from the meatal wall arc excessively 
rare. 

In structure a true aural pol3'pus con- 
sists essentially of oedematous submucosa, 
more or less completely invested by a 
layer of columnar or squamous cells. 

The soft bright-coloured granulomata are 
merely large pedunculated granulations. 

Special inslnanciii !). — As for the pre- 
ceding operation, with the addition of an 
aural snare and aural probe. 

Operation. — The external auditory 
canal should first be syringed out with a 
dilute antiseptic solution, and then the 
nature of the growth and its point of 
attachment made out. The aural snare 
(Fig. 247) is next taken and its wire 
loop passed around the tumour until the 
attached jiortion or jicdicle is surrounded. 

The wire is then tightened until the 
IJedicle is constricted. If the growth is 
attached to the wall of the canal, or to 
the membrana tympani, a sharp imll is 
made on the snare, by which means the polypus together with its 
attachment is forcibly pulled away. If, however, it is attached 
to the mucous membrane of the tympanic cavity the wire loop 
should be graduall}^ tightened until the pedicle has been cut 
through. The polypus is then removed. When the growth has 
the latter-mentioned attachments it is not advisable to remove it 
by forcible avulsion, otherwise one or more of the small bones 
of the tympanum may be removed along with it. 

YTien the polypus has been removed the auditory canal is 
.sjwinged out and then examined through the speculum. If any 



Fig. 247. — Wire snare for 
removal of polypi from 
e .X t e r n a 1 a ncl i t o r y 
moatu.s or tympanic 
cavity. 



350 


OPERATIONS UPON THE EAR 


other growths are discovered thej’^ are removed in a similar 
manner. In tlie case of very small polypi, it may not be possible 



to get hold of them with the snare. In this case they should 
be destroyed with a saturated solution of chromic acid. 

(6) Exostoses . — Exostoses of the external auditory canal 
occasionally occur. They chiefly affect the ffoor and the 



1. Descenclinfr part of facial nerve. 

2. Post-nieatal group of cells. 

3. Lateral sinus. 

4. Jfastoid antrum. 

5. Aditus. 

C. Tyrapanio part of facial nerve and 
fenestra ovalis. 

7. Attic. 


8. Ostium tympanioum tuLaj. 

9. Promontory. 

10. Position of head of incus in attic._ 

11. Position of head of malleus in attic. 

12. Floor of tympanic oaviti’. 

13. Handle of malleus lying on tym- 

panic membrane. 

14. Tympanic membrane. 



IXCIRION OV MEMBKANA TY:\IPANI 


351 


j)osterior wall. I'^.sually the,v arc of tlio nature of “ivory” 
oxostosc.'?. No attcin])l .should be made to remove them, unless 
they arc giving rise to severe .sj'inptoms, owing to coini)letc block- 
ing of the external auditory canal. If removal is decided upon, 
the exostosis .should be carcfullj' chiselled awaj', either through 
the meatus or after rcilccting the jnnna. The operation is a very 
diiiicult and critical one, as the dccj)er margins of the base of the 
e.xo.sto.sis arc close to the attachment of the membrana t3mipani. 


4 . 
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Fk;. 250. — The .niatomy of the t)Oiiy miJOle ear and mastoid 
jirocess — Hunter Tod. 

1. Anterior wiill of external meatus i 7. Teamen tj mp.ani. 

partially removed. I 8 Antrum. 

2. Canal tor tensor tympani muscle, ' !). Fallopian canal for facial nerve. 

ending in process cochleariforinis. Oh St 3 'Io-mastoid foramen. 

3. Attic. 10. Mastoid cells. 

4. Aditus. 1 11. Fenestra rotunda. 

5. External semicircular canal. i 12. Fenestra ovalis. 

C. Posterior root of zygoma. I 13. Promontorj'. 

Incision of tlie membrana tympani. — Indications. — This 
operation may be nece.s&ary in the following conditions : — 

In the course of an acute otitis media : — 

(а) Continued pain, fever, and bulging of the membrane. 

(б) Symptoms of early mastoiditis. 

(c) Intense toxtemia even where the membrane is not strongly 
bulged. 

(d) At the earliest possible moment in scarlatinal otitis. 
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It may also be indicated in more chronic conditions for the 
enlargement of an existing perforation, and the provision of 
better drainage. 

S 2 }ecial insirumeiits . — ^Aural speculum, forehead mirror, S 2 >ecial 
knife, long thin-bladed aural forcejjs. 

Position . — The patient and operator are seated as for the 
remora! of a foreign body. 

Operation. — -The external auditory canal is sjuinged out so as 
to remove all secretion, and then dried uith ^dugs of rvool. The 

speculum is introduced, 
and the most bulging 
portion of the membrane 
ascertained. The knife 
(Fig. 248) is jjassed 
through the specalum, 
and a free incision made 
through the bulging jwr- 
tion of the membrane, 
and carried from top to 
bottom of the membrane. 
If the operation is done 
for the evacuation of a 
collection of pus this will 
at once exude. 

Exploration of the 
mastoid antrum and 
cells. — On account of 
the close communication 
which exists between the 
air - containing spaces 
uithin the mastoid jn-ocess (mastoid antrum and mastoid cells) and 
the tjunpanic cavity, and the frequency with which the latter sjmce 
is the seat of suppurative affections, it often happens that the 
. surgeon is called upon to exjdore the interior of the mastoid owing 
to an extension of the suppurative jwocess from the tj^mpanum. 

There are two recognised operations of major importance on 
the mastoid, — Schwaitze’s and Stacke’s. The latter is better 
called the “ Radical operation." 

Schwartze’s operation. — Indications . — 

(a) Mastoid abscess in cases of recent acute otitis media. 

(h) Suppuration in the mastoid antmm or cells, indicated by 
pain, tenderness, and later, swelling. In these cases there is often 
little or no swelling until the pus has perforated the bone, and 
a small subperiosteal abscess has formed. The temperature is 
often very slightly raised, and cannot be trusted as an indication 



Fig. 251. — Line of incision for mastoid 
operation.— HuNTEti Ton. 
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of the coiulition of the interior of the mastoid. Schwarlze’s 
operation may form a preliminary to an exploration of the 
cranium for e.xfradiii'al a)wcc.^.s ; it .><lioi)ld never be used e.xcept 
in recent su})inirations. In all chronic cases of discharge the 
proper operation i.s the radical. 

S]Kn'a!. instruments. — Gouge, mallet, periosteal elevator, small 
A’’olknianirs spoon. 

Position . — The patient is placed in the dorsal position, nith a 
pillow under the head, and the head turned toward.s the sound 



Fig. 2.'>2. — Surgical anatomy of Sclnvartze’s oiiev!itioii. — IIuxteu Tod. 

1. Spine of licnic. 

2. I’ostcrior root of zygoma. 

a. Vascular area over roof of mastoid : the usual ])Osiliou of a fistula. 

•1. Position of lateral sinus. 

Area of lioiic removed in Scliwartzc’s operation. 

fi. Mastoid proce.ss, with fibres of stcriio-mastoid. 

r. Fibrous iiortion of posterior wall of external auditory canal. 

side. The surgeon stands on the affected side, and his assistant 
at the head of the table. 

Operation. — An incision a little over 2 inches in length is 
made parallel with and immediately behind the free liordor of the 
auricle, commencing above and terminating near the apex of the 
mastoid proce.s'.s, Eig. 251. This incision divides everything doivn 
to the bone, including the periosteum. Some small branches of 
the posterior auricular artery will usually require ligature. Next, 
the soft tissues arc lifted up from the hone with a periosteal 
elevator, as far as the posterior border of the meatus, and 
backwards for a .short distance if necessary. The assistant pulls 
the auricle well forwards, and at the same time retracts the 
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Fig. 253,— Sehwartze’s operation — simple opening of tlie antrum and 
mastoid.— H gxteh Tod. 

1. Spine of Ilenle. 5. Mastoid ceils. 

2. Aditus leading to tympanic C. Mastoid with fibres of sterno-mastpid. 

oavit^v. 7. Posterior wall of external auditory canal. 

3. Posterior root of zygoma. 8. Fibrousl portion of external auditory 

i. Antrum. canal. 



Fig. 254. — The radical or complete mastoid operation. — H okteb Tod. 

1. Semicircular canal. 5. Bidge of bone hetneen the mastoid 

‘J. Attic and tegmcn ti mpani. and tympanic cavities. 

3. Antrum. O- Inner w.all of tympanic caiity. 

•1. Cells. 



EXPLORATION OF :MAST0ID ANTRlT]\r 


355 


margins of tlic incision. The operator next lake.s tlio chisel and 
mallet, and removes the external table of thehnastoid process, the 
portion of bone removed corre.sponding to 5 in Fig. 252. 

The excavation in the bone is deepened in a direction in- 
Avards and forwards in its upper part, until the antrum is 
opened. In doing so the itosterior wall of the meatus is to be 
carefully preserved. All the mastoid cells are uoav to be 
thoroughly opened up, CA'ery recc-ss explored, and all softened 
bone removed. A drainage tube is introduced at the lower end 
of the wound, and fixed bj*^ a sutui’e, and the remainder of the 
wound closed bj' suture. In this operation neither the tym- 
panic structures nor the meatus arc interfered with. 

The radical (Stacke’s) operation. — Indications . — Chronic 
suppurations rvliich resist less drastic treatment ; and as a 
preliminary to operations on the lateral sinus, for brain abscess, 
and on the labju-inth. 

Special instruments . — As for Schwartze’s operation, Stacke’s 
guard. 

Position . — As for Schwartze’s operation. 

Operation. — The incision commences immediately above the 
attachment of the pinna, and passes baclcAvards and tlien doAvn- 
wards in a curve, terminating inch behind the retro-auricular 
furrow at the level of the fioor of the meatus. 

The soft tissues and periosteum are elevated 
for\A-ards, and the meatus detached posteriorly. 

The antrum is opened as in ScliAvartze’s 
operation. Stacke’s guard is then passed 
through the aditus foinvards into the tym- 
panum. The posterior Avail of the meatus is 
uoAv removed Avith the gouge, the guard pro- 
tecting the facial nerve from injury. The 
cavity in the mastoid and the tympanic 
space are thvrs laid into one. The carti- 
laginous meatus is noAV remodelled. The 
tenotome is passed along the meatus, and is 
made to cut outAvards along the floor, and 
is then carried upwards just outside the 
margin of the concha to the IcA’^el of the roof 
of the meatus. The flap .so formed is held Fm. 255.— Grooved 
back and the .skin dissected from the soft Jnastoid°prooess'iu 

parts, Avhich are cut away. The skin-flap may mastoid disease, 

either be sutured to the deep surface of the 
tissues behind the ear, or be retained in position by packing. 
The original incision is closed by interrupted sutures, and the 
cavity lightly packed Avith gauze. 
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be considered advisable in some cases to remove the disease 
within the montli, altliough there are numerous and extensive 
secondary growths, in order to diminish the likelihood of the 
occurrence of inhalation septic 
pneumonia, and to make the 
patient’s condition somewhat 
more comfortable. Kemoval 
of one lateral half of the 
tongue should onl}' be recom- 
mended in those cases in which 
the malignant disease is ab- 
solutel}' confined to the half 
it is proiiosed to remove, and 
there is no sign of extension 
to the fibrous median septum. 

Eenioval of a “ weeh/e-ihajjed 
piece ’’ is only penuissiljle when 
the disease is of quite recent 
development, and is entircl)' 
limited to the lateral margin 
of the tongue. 

An attempt should be made 
in all cases to remove the cer- 
vical lymphatic glands which receive the lymphatic vessels from 
the portion of the tongue which is involved in the disease. When 
the lingual arter}”^ is ligatured through a submaxillary incision, 
in order to control possible luemorrhage, the lymphatic glands 



Fio. 257. — Trendcleiiburg’.s traclieotoiiij' tube, with rubber sheath. 



Fig. 25C.— Ilahii’s tracheotomy 
tube, witli sponge sheath. 


should be removed at the same time. Usually, however, it will 
be found to be better to remove the tongue, and ten days later 
to excise the lymphatic glands in the neck. Fig. 258 shows the 
position of the groups of tymphatic glands which receive 
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The latter two classes of patients provide the most snitable 
cases for removal of localised ])ortions of the tongue. 

J^reliiniiian/ prcparatio)i!<. — Refore excising the tongue the 
buccal cavitj' and pharynx should be made as aseptic as possible. 
Carious teeth should be extracted, all tartar and incrustations 
removed by scaling several daj's before the oi)eration, whilst the 
use of a toothbrush and an antiseptic mouth wash should be 
ordered. 

Excision of the entire tongue. — Through the mouth. — 
Excision of the entire tongue through the mouth is the more 
usual operation practised for carcinoma, since this method 
permits complete removal of the diseased organ, and does 
not leave a visible scar. It ought to be borne in mind, how- 
ever, when deciding upon the adoption of this method, that 
in all cases where malignant disease (carcinoma) has been 
present for some time the Ijnnphatic glands which receive the 
lymphatic vessels from the aftected portion of the tongue arc 
extremely likely to be the seat of carcinomatous elements, which 
sooner or later will become apparent as secondary growths, and 
in order to obtain the best results the lymphatic glands in the 
neck must also be dissected out. On this account it is strongly 
recommended that in cases of carcinoma of the tongue the 
lymphatic glands whicii receive lymphatic vessels from the dis- 
eased area should be excised, either at the time of the operation 
upon the tongue, or preferably ten days later. In some 
instances the lymphatic vessels tliemselves appear to have been 
the seat of these cells or elements, and secondary grondhs have 
commenced in them. Usually, liowever, the carcinomatous 
elements are carried direct to the lymphatic glands in the neck, 
and are not arrested in the course of the tymphatic vessels. 

Frelhninari/ lif/ature of the linyxial artery . — Preliminary 
ligature of the lingual artery is advisable in some of these 
operations — first, because the operation upon the tongue can 
be carried out with very little loss of blood ; and secondly, 
because it allows the submaxillary lymphatic glands to be 
removed at the same time. ’i^Tien the carcinomatous growth of 
the tongue is in a septic and foul condition it is better not to 
ligature the lingual artery in the neck at the time of removal of 
the tongue, but at a later period to remove the submaxillary and 
cervical lymphatic glands at a second operation. In septic cases 
of this kind, suppuration in the cervical wound is liable to 
happen, which may cause serious consequences, such as cellulitis 
in the fascial planes of the neck, and secondary hmmorrhage from 
the lingual artery. 
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The operation of removal of the tongue through the oral 
aperture by means of scissors is often referred to as Whitehead’s 
oi^eration. 

Sincial instruments . — Strong straight blunt-pointed scissors, 
gag, large needle, sponge-holders. 

Position . — The patient is placed in the dorsal posture near 
one edge of the table, vith the head somewhat raised and turned 
towards the operator. The surgeon stands on the side of the 
most affected part of the tongue, one assistant stands at tlie 
head of the patient, and a second opposite the surgeon. 

Operation. — The gag is introduced on the least affected side, 
and held firmly open by the assistant at the head. A strong 
ligature is passed through the anterior portion of the tongue, at 
the junction of the anterior with the middle third. This is left 
long, and serves as a retractor to pull the tongue forwards. The 
tongue is drawn forwards and upwards towards the roof of the 
mouth, whilst the mucous membrane of the floor of the mouth 
and the anterior pillars of the fauces are divided. This will 
enable the surgeon to pull the gi-eater part of the tongue out of 
the mouth, and hence give a better view of the parts wliich are 
being operated upon. 

The soft parts of the tongue are divided, 1 inch if possible 
bejmud the limits of the growth, by a series of short snijjs with 
the scissors from without inwards to the middle line. One or 
two small arteries will be cut, and when they spurt they are 
picked up with pressure forceps and ligatured. The lingual 
artei’ies, when they have not been ligatured in the neck, are 
looked for in the anterior part of the incision, on each side of 
the middle line, and nearer the inferior surface of the organ than 
the dorsum. When they are seen they are seized with pressure 
forceps, and divided on the distal side. Next, the remainder of 
the tongue is boldly cut through with the scissors, and the 
entire organ removed. Care must be taken to carry the incision 
well beyond the limits of the disease. The lingual arteries are 
ligatured, and then the cut surface of the base of the tongue is 
sponged, and any other bleeding points sought for, and tied. 
The base of the tongue may be hooked forwards by passing the 
index-finger into the upper part of the pharynx, and exerting 
forward traction. This proceeding is of considerable value in 
the temporary arrest of hremorrhage from the lingual arteries, if 
they have been divided before being seized with pressure forceps. 
The vessels are compre.ssed against the posterior aspect of the 
lower jaw. 

Before the operation is finished a loop of strong silk should 
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be passed tbrougb the stump of tlie tongue. I’liis is brought 
out througli the mouth, and fixed to the cheek with a piece of 
strapping.” It will serve to pull the stump of the tongue forwards, 
and help in the control of haemorrhage .should it occur. 

AYhen all the haemorrhage from the base of the tongue and 
the floor of the mouth has been arrested, the incised surfaces arc 
sponged dry, dusted with iodoform, and the operation is com- 
pleted. 

Excision of tongue with median incision of the lower lip 
and division of symphysis of lower jaw. 

Special instruments. — Gag, .saw, bone forceps, tooth forceps, 
bone drill, silver wire, and thermo-cautery (if it is to be used). 

Position. — The patient is placed in the dorsal position with 
the shoulders and head raised. If it is decided to perform a 



Fig. 259. — Excision of tongue. Gag for Iceeping Uie 
jaw-s separated. 


preliminary laryngotomy, this should be done before raising the 
head and shoulders. The operator stands on the right side of 
the patient, and his assistant directly opjiosite. 

Operation. — (a) Parietal incision, drilling of lower Jaw, divi- 
sion of symphysis menti, and removal of teeth if necessary . — A 
vertical incision is made through the soft tissues of the lower 
lip and the submental region, which commences above at the 
middle line of the lower lip, and extends downwards to immedi- 
ately above the upper border of the body of the hj'oid bone (Fig. 
260). The soft tissues of the lip, including the internal mucous 
membrane and the periosteum on the external aspect of the 
lower jaw, are cut through. Next, whilst the jaw is supported 
[ by the assistant the body of the jaw j inch on each side of the 
middle line is drilled, in order to make apertures for the 


362 


OPERATIONS UPON THE TONGUE 


insertion of a wire suture later. If necessary one central 
incisor tootli is extracted, and the bone at tbe symplvysis then 
sawn through, attention being paid to the structures on the deep 
aspect so as not to lacerate them more than is requisite. This 
division having been efl'ectcd, the two halves are pulled apart, 
the genio-hyoid and genio-hyoglossi muscles separated, and 



the lower aspect of the tongue^ a through the anterior 

to vierv. A loop of the tongue is puHed 

portion of the least affected side. Strong 

forwards and towards , membrane of the floor of 

scissors are now taken, ^ t^gfore backwards, the hue 

the mouth on each 

of section being carried as lucieij i 




EXCISIOIT OF TONGUE 


3G3 


area. This division of the mucous membrane will expose the 
lingual vein as it lies upon the hyoglossus muscle, and the 
lingual nerve on the inferior and lateral margin of the tongue 
close underneath the mucous membrane. The hypoglossal nerve 
lies deeper upon the external surface of the hyoglossus, and 
sends branches forwards to the geniohyoglossus. These branches 
should be preserved, if they can be avoided with safety, in 
order to leave the floor of the mouth in as satisfactoi-y a con- 
dition as possible. If, however, the margins of the carcino- 
matous growth render this impossible, the surgeon should not 
hesitate to divide them, otherwise local recurrence will be 
rendered probable. The lingual artery will be seen lying 
betu’een the hyoglossus and geuiohj'oglossus, as it passes 
upwards, and should be picked up and ligatured. The 
hyoglossus is next cut through and the tongue pulled further 
forwards, and the mucous membrane on its dorsum divided with 
the scissors. It may be necessary, in order to carry the incisions 
well beyond the margins of the diseased area, to encroach upon 
the adjacent parts of the soft palate, the tonsil, and the lateral 
wall of the pharynx. Similar incisions are made on the other 
side, and then the base of the tongue is cut through with the 
scissors and the organ removed. Some surgeons prefer to effect 
the section of the substance of the tongue uuth the thermo- 
cautery, on account of the small amount of haemorrhage which 
follows the proceeding, and the lessened probability of recurrence. 
Hcemorrhage is, however, not of any great importance, since the 
tongue being well pulled forwards each bleeding arterj’^ can be 
readily picked up and ligatured, and as regards recurrence it is 
not my experience that it is more frequent after removal with 
scissors than after removal with the knife of the thermo- 
cautery. 

(V) Ajjproximation and suture of a ptortion of the margins of 
the incisions in the stumpj of the tongue and nmeous membrane of 
the floor of the mouth, and union of the jau’.— All hminorrhage 
having been arrested, the stump of the tongue is jmlled forwards, 
and the margins of the divided mucous membrane on the dorsal 
and lateral aspects fixed if possible to the margins of the wound 
in the floor of the mouth by sutures. This method of fixation 
helps in the prevention of the tongue falling back, hastens union, 
and enables the patient to swallow more easily. The sawn 
surfaces of the lower jaw are brought together, and a silver- 
wire suture introduced through the holes already drilled, and tied. 

(c) Drainage and pacldng of wound and closure of incision in 
lip and neck . — A large rubber drainage tube is passed into the 
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lower part of the wound from the neck, and the j)<irt around 
packed with strips of gauze. The margins of the divided lip 
and the wound in the neck are brought together and united by 
the insertion of a series of salmon-gut sutures, with the 
• e.vception of tliu lowest portion, which is left open for the exit of 
the lower end of the rubber drainage tube. Dressings are then 
ajiplied. 

After-treatment. — The main points to be Ijorne in mind in 
the after-treatment are that free drainage should be established, 
discharges should not be alloAvcd to collect in the mouth, and 
frequent irrigation or washing out of the mouth with an 
antiseptic solution should be assiduously practised. The 
I^atient also should be allowed to sit up as much as jJossible. 

Excision of the tongue after splitting the cheek and 
division or resection of a portion of the lower jaw. — This 
operation is especially applicable in those cases of carcinoma 
of the tongue which extend backwards and infiltrate the region 
of the fauces, the floor of the outer portion of the buccal cavity, 
and the adjacent part of the lower jaw. This method of opera- 
tion gives very free exposure of the diseased areas, and enables 
the surgeon to take away all the infiltrated tissues. Some 
surgeons object to the operation on account of the deformity 
which result-s, and also to an increased mortality oning to 
the development of septic processes in the neck. As regards 
the first objection, this has been vciy much over-rated, since, 
if care bo taken to carefully suture the divided portions of 
the cheek together, little if any visible deformity results. Con- 
cerning the increased mortality from septic causes, this has not 
been my experience, provided each patient is well looked after 
for the fii-st week, and efficient drainage is provided in the lower 
])ortioii of the wound so as to avoid any accumulation of septic 
discharges. 

SjKcial {nstnments. — Gag, saw, bone forceps, tooth forceps. 

Position . — The patient is placed in the dorsal position, with a 
firm sandbag underneath the shoulders, and the head turned 
towards the sound side. The operator stands on the affected side 
of the patient, and the assistant opposite to him. 

Operation. — Usually it will be found advisable to perforin a 
preliminary laryngotomy, and to plug the jiharynx with a marine 

The operation can be most conveniently divided into the 
following five stages : — 

(a) Skin incision and sjMting the c/iecZ-.— The assistant grasps 
the^ cheek on the affected side so as to control the circulation. 
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and then the snvgeon makes an incision which commences at 
the angle of the mouth (Fig. 261), extends horizontally back- 
wards to the anterior margin of the masseter, downwards parallel 
to the anterior margin of this muscle as far as the inferior margin 
of the horizontal ramus of the lower jaw, and then onwards to 
the anterior margin of the sterno-mastoid muscle in the sub- 
maxillary region, whence it is curved inwards, forwards, and 
upwards for about 1 in. in the direction of the symi^hj^sis menti. 
This incision is made to divide all the tissues of the cheek, and 
to expose the lower jaw and the anterior margin of the sterno- 
mastoid muscle. In the outer part of the incision over the 
ramus of the jaw, or on the anterior margin of the masseter, 


the facial artery will be divided 
and will require ligatm-e. Other 
vessels requiring ligature are the 
coronary arteries in the region 
of the angle of the mouth. The 
flap thus formed by the cheek 
and tissues of the neck is next 
dissected downwards and for- 
wards, so as to fully expose the 
horizontal ramus of the lower 



jaw and the structures in the ! 

submaxillary triangle. 

(6) Division or resection of a ^ \ , 

portion of the lower jaw . — When 

it is not necessary to remove a ' \J' : 

portion of the lower jaw, on 

account of its freedom from 261.-^. Line of incision for re- 

disease, it is sawn through im- cheek amUlividing lower jaw. 
mediately behind the last molar 

tooth. The anterior segment is then dratvn forwards and 
towards the opposite side, whilst the other part is pulled 
forcibly outwards and backwards. By these means the lateral 
aspect of the tongue, the floor of the mouth, and the region 
of the fauces are laid bare. When, however, a portion of the 
jaw is involved in the disease, the limits of the infiltrated 
bone are exactly defined, the tooth at each extremity of the 
affected portion removed, and then with a small saw the 
ramus of the jaw is sawn through in front of and behind 
the region of the infiltrated portion. Great care must be taken 
to make the section of the bone wide of the disease. IWien 
the bone has been sawn through, the separated portion is 
removed and the two segments pulled aside, so as to give a full 
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exposure of the interior of the buccal cavity and the extent of 
tlie disease. 

(c) liemoval of tongue. — This having been done, the raucous 
membrane of the floor of the mouth is cut through 1 inch 
beyond the margins of the diseased area, the pillars of the 
fauces divided, if necessary, and the tongue cut through well 
behind the infiltrated or ulcerated portions. When only one 
half of the tongue is involved, the mucous membrane should be 
divided along the middle line on the dorsal and ventral aspects, 
and the organ split backwards into two halves. These cutting 
operations can be most easily done with strong curved scissors. 

In cutting through the 
substance of the tongue, 
especial care should be taken, 
when the ventral aspect is 
being reached, to discover 
the position of the lingual 
arteries, and, when seen, 
these should be seized with 
pressure forceps before sec- 
tion. The sublingual glands 
can generally be removed at 
the same time as the tongue. 

(cl) Removal of the suh- 
inaxillary salivary and 
lymjyhatic glands. — When 
the tongue has been removed 
the region of the submax- 
illary triangle should be 
investigated, and the sub- 

Fig. 262. — Excision of tongue by sub- maxillary salivary and Ijun- 
maxill.irj' mute. External incision. phatic glands removed. It 

is desirable also, in cases 
of extensive disease, to investigate the vertical chain of 
lymphatic glands along the anterior border and deep aspect 
of the sterno-mastoid, and if any of these are enlarged they 
ought to be dissected free from their surroundings and taken 
awa3^ 

(e) Closure of external wound. — ^If 230ssible, the margins of the 
mucous membrane on the dorsum of the stump of the tongue 
should be approximated to the cut margins of the mucous 
membrane of the floor of the mouth by a few sutures. This 
tends to prevent falling back of the stump of the tongue over 
the upj)er aperture of the larynx, and facilitates healing. In 
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those cases in which tlie lower jaw has been divided, and no 
portion taken awaj", the two fragments are brought into apposi- 
tion, drilled with some form of bone perforator, and then fixed 
in close connection by the insertion of a suture of silver wire. 
When, however, a segment of bone has been removed, after all 
hiemorrhage has been arrested, the cavity of the wound is packed 
with strips of antiseptic gauze. Finally, the margins of the 
wound are fixed close together b}' the insertion of a series of 
interrupted silkworm-gut sutures. Especial care should be taken 
to secure exact coaptation in the region of the angle of the 
mouth. The lowest and most dependent portion of the wound 
should be left unsutured, and through it either a strij:) of anti- 
sejjtic gauze or a drainage tube brought out. 

TWien the operation has been completed the laryngotomy 
tube is removed, and the external incision covered by a 
dressing. Before removing the tube, care must be taken to 
remove the sponge-plug from the upper portion of the pharynx, 
and to sponge all the air-passage free of blood clot. 

After-treatnient . — The gauze packing should be left in foi* 
about tAventy-four hours, and then removed. The entire woimd 
should be frequently syringed out Avith an antiseptic solution, 
and great care taken to ensure free exit and early removal of all 
discharges Avhich may collect. 

Excision of the tongue through an incision in the sub- 
maxillary region. 

Special instruments . — Gag and sponge-holders. 

Position. — The patient is placed in the dorsal position, Avith the head 
supported by a pillow, and turned to the sound or least affected side. 
The surgeon stands on the affected side, and his assistant directly opposite 
to him. 

Operation. — The operation can be conveniently divided into three 
stages : — • 

(a) External incision, cxjwsure and removal of enlarged lymphatic glands, 
and siihmaxillary salivary gland. — An incision is made, commencing a 
short distance beloAv and in front of the apex of the mastoid process, 
extending downAvards and foi’Avards to the upper border of the great 
cornu of the hyoid bone, then inAA’ards to the middle line of the neck, and 
finally upAvards to the lower part of the sym2Ahysis menti. This incision 
divides the skin, superficial fascia, platysma, superficial veins, and the deep 
fascia, — all these structures being reflected upAvards in the form of a flap. 
By this means the superficial portion of the submaxillary salivary gland 
and the enlarged anterior cervical and submaxillary lymphatic glands are 
exposed ; the lymphatic glands are separated and pulled upAvards Avith a 
retractor, together Avith the submaxillary salivary gland. The facial 
artery, as it lies in a deep groove in the gland, is sought for and ligatured 
in the lower part of the Avound. Next, the lingual artery, as it passes 
underneath the hyoglossus muscle, is defined and ligatured. In the upper 
part of the incision the mylo-hyoid muscle Avill be laid bare, and in the 
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lower part the two bellies of the digastric and the stylo-hyoid mnsoles 
will be visible. 

(6) Division of floor of moulh; isolation and removal of lowjuc.—On the 
deep aspect of the inylo-hyoid is thuinucoiis nieinbraue’of the iloor of the 
mouth. Both these structures arc j)crforatcd, and the aperture enlarged, 
when the cavity of the mouth and the side of the tongue will bo fully 
e.vposed. The tongue is brought through the aperture in the floor of the 
mouth, .and the mucotis membrane around it divided with scissors, and 
then almost the entire organ, together witli the growth, can be brought 
out. This having been done, the tongue is detached by cutting through 
its attachment to the hyoid bone. Caie must be taken to secure the 
lingual artery of the opposite side as soon as it is reached. 

(c) Trcalmcnl of external ivound. — The tongue having been removed, 
all bleeding points arc ligatured, and part of the external wound closed 
by the insertion of simple interrupted sutures. The most dependent part 
is left open and a largo rubber drainage tube inserted. The remainder of 
the wound is packed with antisejitic gauze, the extremity of the strip 
being brought out through the external wound. 

Aftcr-trcatmcnl. — Tlie wound is dressed at first twice dailj* ; later once 
is sufiicient. Feeding is carried out through .an resophageal or nasal tube, 
if requisite. 

Excision of a portion of the tongue. — Excision of a portion 
of the tongue may comprise removal of one lateral half, removal 
of a wedge- shaped i)ortion, and removal of a localised piece 
from a lateral half. 

Excision of half the tongue. — The performance of this opera- 
tion is indicated in those cases of carcinoma of the tongue in 
which the disease is absolutel}^ limited to one lateral half, and 
has not extended to the fibrous tissue which forms the median 
septum. The operation ma)’^ be carried out either through the 
oral aperture, through a submaxillary incision, or after section 
of the cheek and division or removal of a portion of the lower 
jaw, as in the class of cases mentioned in connection "with 
removal of the entire organ. Excision of half the tongue 
through the oral aj^erture is indicated when the disease is 
limited to the diseased half of the tongue, and has not extended 
to the floor of the mouth and the adjacent tissues, so as to cause 
extensive infiltration. When the disease mainly involves the 
lower aspect and outer margin of the tongue, and has extended 
thence to the adjacent portions of the floor of the mouth and 
the lower ja^v, it is better to split the cheek and remove the 
portion of lower jaw which is involved, before attempting to deal 
with the tongue itself. When the jaw is uninvolved, and the 
floor of the mouth and the underlying tissues are the chief seat 
of infiltration, the median division of the low^er jaw^ should be 
the variety of operation selected ; whilst, if the lateral and dorsal 
portions of the tongue are those mainly involved, the diseased 
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half should be excised through the mouth, and the submaxillary 
and cervical lymphatic glands on the affected side dissected out 
at a subsequent operation, about ten days or a fortnight later. 

Excision of one-half of the tongue through the mouth. — 
The lingual artery of the affected side may be tied in the usual 
manner, and the submaxillary lymphatic glands removed in 
those cases in which the mouth and diseased portion of the 
tongue are in a comparatively clean condition. "When the 
malignant growth is in a foul septic condition, removal of the 
submaxillary lymphatic glands should be deferred until a later 
period, for the reasons mentioned on page 359, when discussing 
removal of the entire tongue. 

Special insi/)'uinents. — Gag, long-handled artery and pressme 
forceps, long scissors with blades curved on the flat, sharp- 
pointed needle on a handle, and tongue forceps. 

Position . — The patient is placed in the dorsal position with 
a pillow underneath the neck. The operator stands on the 
affected side, and his assistant opposite to him. 

Operation. — The gag is inserted between the jaws, the blades 
separated, and the tongue drawn forwards. Two stout silk 
ligatures are then introduced, one into each half of the tongue, 
1 inch or thereabouts behind the tip, and each tied in the form 
of a loop about 6 inches long; One of these is given to the 
assistant, and, the tongue being drawn forward, the latter is 
manipulated by their means throughout the operation. 

An incision is made with a scalpel through the mucous mem- 
brane on the lower and upper surfaces of the tongue in the 
middle line ; and, whilst traction is exerted laterally by means of 
the silk ligatures, the median septum is defined at the tip by a 
few snips with the scissors. When the median septum has been 
defined, the two halves of the tongue are torn forcibly apart by 
the surgeon pulling on the • ligatures, and separated as far back 
as is requisite. 

Both halves are then held over towards the unaffected side, 
and the diseased half cut through transversely at its base from 
without inwards with the scissors. The lingual artery which 
lies near the lower aspect must be picked up with pressure 
forceps when it becomes visible, if it has not already been tied 
by an operation in the neck. Any other bleeding points are 
also picked up, and the ligatures applied to them. The affected 
half of the tongue is thus removed. 

When all ha3morrhage has been arrested, the stump of the 
tongue is allowed to fall back into the mouth, and the silk 
ligature which has been passed through the unaffected half may 
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be fixed to the cbeek with a piece of strapping, if it is con- 
sidered advisable. This ligature enables the tongue to be readily 
drawn forwards, if htemorrhage occur owing to slipping of the 
ligatures. 

After-treatment . — The area of operation should be regularly 
waslied out at short intervals rvith an antiseptic lotion, and care 
should be taken, especially when the patient is asleep, to guard 
against the possibility of secretions from the floor of the mouth 
being drawn into the bronchi and lungs, which may be the 
starting-point in the development of “ inhalation pneumonia.” 
This can best be avoided by seeing that the patient lies on the 
affected side with the head turned outwards, and frequent 
sponging or washing out the mouth. 

Operations for removal of one-half of the tongue, either after 
splitting the cheek and resection of a portion of the lower jaw, 
or through an incision in the submaxillary region in the neck, 
are similar to those which are described in connection with 
removal of the entire organ, with the exception that the tongue 
is split in the line of the median septum, and the affected half 
only removed. 

Removal of a “wedge-shaped” portion of the tongue. — 
This operation is necessary in many cases of macroglossia which 
are not amenable to other means of treatment, and localised 
innocent new grov'ths, such as pajjillomata, lymphangiomata, 
and nmvi. It is also indicated in certain early cases of carcinoma 
of the tongue in which the disease is limited to the region of the 
tip or lateral margin. 

Ojyeration . — The protuberant portion of the tongue is drawn 
forwards as far as possible, and a wedge or V-shaped incision 
made in its substance, the base of the wedge including the 
protuberant portion. The incision is deepened, the muscular 
tissues being cut through, until the portion of the tongue is 
removed. 

All bleeding vessels are picked up vith pressure forceps and 
ligatured. The incised surfaces are brought into apposition and 
- fixed by the insertion of a number of interrupted sutures. _ It 
is advisable to fix the deeper parts together Avith a feAv buried 
sutures of catgut. VIhen the Avedge-shaped incision is being 
made, care must_ be taken not to leave the lateral portion too 
thin, otherwise the tongue, when recovery has taken place, Avill 
be too pointed. 



CHAPTER XV 

OPERATIONS ON THE TONSILS 

Incision of a Tonsillar Abscess. 

Removal of the Tonsil. 

(а) For simple enlargement. 

(б) For malignant growth. 

(1) Operation tlirough the month. 

(2) Operation through an incision in the neck. 

Anatomical j^osition of the to7ml . — The tonsil is situated 
between the anterior and posterior pillars of the fauces at the 
side of the base of the tongue, and beneath the angle of the 
jaw. The internal carotid artery is | to f inch behind and to 
its outer side, and separated from it by connective tissue and 
that part of the deep cervical fascia which forms the carotid 
sheath. 

Incision of a tonsillar or peritonsillar abscess. — Abscess of 
one tonsil is a common affection, and frequently the surgeon is 
called upon to make an incision into it, in order to evacuate the 
contained pus. This is effected as follows. An ordinary teno- 
tomy knife is taken, and around the blade is wrapped a strip of 
strapping, in such a manner that only i inch of the cutting 
portion at the point is left bare. Next, the surgeon directs the 
patient to open the mouth, and, by a small stab and cut, makes 
an opening in the wall of the abscess. The pus is evacuated 
into the mouth, and is spat out by the patient. The surface 
of the tonsil may be painted with a 10 per cent, solution of 
cocaine a short time before the operation, in order to minimise 
the pain. 

After the pus has been evacuated the pharynx should be 
frequently washed out with an antiseptic solution. 

Removal of the tonsil. — (a) Eor simple enlargement ; (i) 
for malignant gro^vths. 

(a) For simple enlargement . — This is best effected with some 
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form of guillotiuo. Fig. 263 is an illustration of an instrument 
wliicli is very suitable for this purpose. 

The patient is seated in tbe upright position, whilst an 
assistant, standing behind, holds the head. When the tonsil is 
being removed the as.sistant is directed to press it ujjwards and 
inwards by placing his finger immediately behind the angle of 
the jaw. The guillotine is passed into the mouth, and the tonsil 
made to protrude through the aperture at its extremity. With 
a sharp cut it is removed. Both tonsils can be removed 
simultaneously by using a girillotine with each hand. This, 
however, is only neccssar}’' in the case of 3 'oung children. 

The regions of the tonsils should bo painted with a 10 per 
cent, solution of cocaine a short time before 
removing them. 

(i) For malignant growths . — The pri- 
marj' malignant growths which affect the 
tonsil are squamous-eelled carcinoma and 
sarcomata, the latter being the more 
common. 

The tonsil, when affected by a malignant 
growth, may be removed either by an 
operation carried out through the mouth, 
or through an incision in the superior and 
lateral portion of the neck, or in the case 
of carcinoma by removal of the primary 
gi’owth through the month, and the 




Fio. 263. — Mackenzie’s tonsil guillotine. 




secondary growths in the lymphatic glands, through a lateral 
incision in the nock. The former operation is suitable for those 
cases of sarcoma of the tonsil in 'which there is no enlargement 
of the neighbouring Ijunphatic glands, and tlie latter for cases 
in which there is infiltration of the lymphatic glands in the 
region of the angle of the jaw. Involvement of the tymphatic 
glands tends to occur very earty in malignant disease of the 
tonsil. Few, if any, of the cases in which it has taken ifiace 
have been cured by an operation. 

Operation through the mouth . — Special instruments . — Blunt- 
pointed scissors, gag, volsellum forceps, and laryngotomy tube. 
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Position . — The patient is placed in the dorsal position, with 
the head supported by a firm pillow ; the surgeon stands on 
the affected side of the head, and his assistant opposite to 
him. 

Preliminary laryngotomy . — In most cases it is advisable 
to perform a preliminary laryngotomy, and then to plug the 
ujjper aperture of the larynx with a marine sponge. This 
will prevent blood passing downwards into the respiratory 
passages. 

Operation. — An incision is made horizontally backwards, 
on the affected side, from the angle of the mouth to the 
anterior border of the masseter muscle. The facial artery is 
cut across in this procedure, and its two ends must be secured 
and tied. The flaps of the cheek are held aside, and the 
tongue drawn forwards and to the opposite side. If necessary, 
a strong silk ligature is passed through the tongue and given 



to an assistant to hold, in order to exert traction when 
required. 

The soft palate is divided well beyond the limits of the growth 
with the scissors, and the cut carried backwards into the walls 
of the pharynx, care being taken to make an incision some 
distance from the margins of the diseased tissues. The tonsil 
is next seized with volsellum forceps (Fig. 264) and dragged 
forwards, the tissues which attach it to the wall of the pharynx 
being cut through with the scissors. By this means the tonsil 
with the malignant growth is removed. In some cases of 
sarcomata it Avill be found that the growth shells out of a sheath. 
Unfortunately, however, in these cases recurrence is very prone 
to occur, and it is better to cut wide of the disease, if it can be 
done with safety, than to trust to shelling it out of the capsule 
of connective tissue. All h<emorrhage from the area of opera- 
tion is arrested, and the margins of the incision in the cheek 
united by the insertion of a series of interrupted sutures. The 
larjmgotomy tube can usually be taken out at the end of the 
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oiieration. If, liowever, there is mucli bleeding it will be 
advisable to pack the wound in the pharynx Mnth strips of 
aseptic gauze, and delay the removal of the laryngeal tube for 
a day or two. 

Operation through an incision in the neck. — Several varieties 
of operation by this method have been proposed. The incision 
is made along the anterior border of the sterno-mastoid of the 
affected side, commencing above at the lobule of the ear, and 
extending downwards to the great cornu of the hyoid bone. In 
most cases it is necessary to remove a portion of the lower jaw, 
or at least to saw it through and turn it aside. 

The success which has followed these operations has been 
very slight, and it has been doubted whether they are justifi- 
able. In those cases with extensive enlargement of the 
lymphatic glands it is probabl)' better to remove the primary 
growth through the mouth, by the method described above, 
and to deal with the affected lymphatic structures through 
a second incision in the lateral part of the neck. 
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OPERATIONS UPON THE LARYNX AND TRACHEA 
Revised by IF. Douglas Harmer 

1. Opeeations upon the Lauynx. 

Larj’iigotomy. 

Thyrotomy. 

E.rasiou of the Jarynx, (3) complete. 

„ „ (2) partial. 

Intubation. 

2. Opeeations upon the Trachea. 

Tracheotomy. (1) High operation. 

,, (2) Low operation. 

,, (3) Median operation. 

Operations upon the Larynx 

Laryngotomy, — The term “ laryngotomy ” is used to designate 
an operation which consists in establishing a communication 
between the interior of the larynx and the surface of the neck, 
through an incision dividing the crico-thyroid membrane. 

{a) Indications . — Sudden impaction of a foreign body, such 
as a portion of food or a tooth-plate, in the upper aperture of 
the larynx. 

(b) Some forms of disease of the upper part of the larynx, 
such as oedema due to trauma or the swallowing of hot fluids, 
in which the obstruction is only temporary. 

(c) As a preliminary measure in some operations on the 
mouth, tongue, jaws, palate, tonsil, and pharynx, in order to 
prevent blood passing into the trachea, and to make the 
ancesthetic easier to administer. 

Laryngotomy is usually an operation of emergency, since 
diseases of slow progress are rarely confined to the upper portion 
of the larynx. < In children the operation is not advisable, owing 
to the small size of the crico-thyroid space. 
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S 2 Kcial inslruments . — A sharp-pointed tracheal dilator, and 
laryngotoiny tube. 

Position . — The patient is idaced in the dorsal posture, with 
a hard pillow underneath the neck, and the head projecting 
slightly over the end of the table ; the surgeon stands on the 
right side of the patient, and his assistant directly opposite to 
him. If available, another assistant stands at the patient’s 



Fig. 265. — Lar5nigotoniy. Position of patient, and line of incision. 

head and steadies it, so that the chin, prominence of the thyroid 
cartilage, and suprasternal notch ai'e maintained in a straight line. 

Usually it will not be possible to give the jiatient an antesthetic, 
owing to the urgency of the case, and the imperative need for 
immediate operation. 

Operation. — The position of the cricoid cartilage is first 
defined, and a transverse incision 1 inch in length made immedi- 
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ately above tbe upper margin of tlie cricoid cartilage (Fig. 265). 
By pinching up a vertical fold of skin and transfixing it, tbe 
incision can be made more rapidlj'’, and without injury to the 
anterior jugular veins. The deep fascia is divided so as to 
expose the interval bet^Yeen the two sterno-hyoid muscles. 
When these muscles are held aside mth blunt hooks the upper 
border of the cricoid cartilage can be defined. The anterior 
surface of the crico-thyroid meinbi'ane will then be visible. The 
sharp dilator is taken in the right hand, its point placed exactly 
in the middle line, immediately above the cricoid, firmly stabbed 
into the larynx, and Avidely dilated so as to tear apart the 
mucous membrane. 

By opening the cavity of the larynx in this manner, there is 



less danger of Avounding the crico-thyi’oid arteries. In cases of 
emergency, by transfixing the skin and immediately plunging 
the dilator betAveen the sterno-hyoid muscles into the larynx, the 
AA'hole operation can be performed in a few seconds. The 
dilator having been AvithdraAvn, the laryngotomy tube is intro- 
duced and fixed in position with tapes. When laryngotomy is 
performed as a preliminary measure, the tube can be removed 
immediately after the completion of the main operation. 

During the course of the operation all bleeding vessels are 
immediately seized Avith pressure forceps. No sutures are 
inserted, and the wound is dressed lightly, for fear of emphysema. 

Thyrotomy. — The operation of thyrotomy consists in the 
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division of tlie tliyroid cartilage througli an incision in tlie 
middle line of tlie neck. 

Indications. — (a) Intrinsic malignant tumours of tlie larynx 
(carcinoma or sarcoma), wlien an early diagnosis has been made. 

{b) The presence of foreign bodies mthin the sacculus laryngis, 
or the interior of the larynx, which cannot be extracted by other 
measures. 

(c) Pajhilomatous growths of the vocal cords, which cannot 
be satisfactorily removed by the intra-larjmgeal method. 

{d) Some forms of stenosis following syjjhilis, trauma, and 
other rare forms of ulceration. The operation is seldom advis- 
able for tuberculous larjuigitis. 

(e) Some forms of disease of the larynx, such as suspected 
epithelioma, in which it is impossible for the surgeon to make 
an exact diagnosis by other methods. 

Special instruments. — Sharp hooks, bone scissors (Waggett’s), 
Volkmann’s spoon, and ligature material (silk and catgut), and 
the instruments for tracheotomy. 

Preliminary tracheotomy. — Before the performance of 
thyrotomy it is advisable to jjerform a preliminary tracheotomy, 
or this can be done five to ten days previously in cases vdth 
bronchitis ■which do not respond to the ordinary methods of 
treatment. In either case a sponge should be packed above 
the upper portion of the tracheotomy tube, or the trachea 
ifiugged with a tampon cannula (Hahn’s), so as to prevent the 
passage of blood and particles of groAHh into the trachea. 

Position. — The patient is placed in the dorsal posture, with 
the neck supported by a sandbag or a pillow, and near the end 
of the operation table. The operator stands on the right side of 
the patient, and the assistant opposite to him on the left. 

Operation. — The operation should be carried out in four 
stages — 

(a) External incision. — The thyi’oid cartilage is fixed between 
the thumb and forefinger of the left hand, and a vertical in- 
cision, in the middle line of the neck, is commenced about 
I inch below the body of the hyoid bone, and extended down- 
wards to the upper border or the middle of the cricoid cartilage. 

This incision divides the skin and fascim, and defines the 
interval between the two sterno-hyoid muscles. These muscles 
are separated with retractors, and the fascia in front of the 
thyroid cartilage divided. 

(b) Division of thyroid cartilage and opening of laryngeal 
cavity. — With a scalpel a small vertical incision is made through 
the central portion of the crico-thyroid membrane. The inner 
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blade of the bone forceps is inserted through this opening into 
the larynx, and carefully directed upwards between the vocal 
cords. When the whole length of the thyroid cartilage is 
included between the two blades the forceps are closed so as to 
divide it exactly in the middle line. This method of opening 
the cartilage is rapid and unlikely to destroy the anterior 
attachments of the vocal cords. The lateral alae are drawn 
apart vith retractors or sharp hooks, thus exposing to view the 
interior of the larynx. The pharynx is plugged with gauze in 
order to prevent saliva from running into the wound. Cocaine, 
20 per cent., is freely applied to the interior of the larynx, to 
arrest oozing from the vessels, and to destroy the laryngeal 
irritability. It is advisable at this stage to plug the upper part 
of the trachea with a small sponge, attached to a piece of silk 
passed downwards between 
the vocal cords (if it has 
not already been done). If, 
however, the rima glottidis 
is much encroached upon 
by new growth this pro- 
cedure is not possible, 

(c) Removal of diseased 
tissue, or foreign body . — 

If the operation has been 
performed for the removal 
of a papillomatous growth, 
this is removed either by 
scraping with a Volkmann’s 
spoon, or by careful cutting 
with a fine pair of scissors 
or a scalpel ; or if for a localised squamous-celled carcinoma, this 
is dissected away, care being taken to cut through normal tissue 
well beyond the margins of the affection. The periosteum should 
also be removed with the tumour, and the cartilage scraped absol- 
utely bare with a Volkmann’s spoon. In the case of ulceration 
the affected areas are well scraped, so as to remove all affected 
tissue, and in stenosis the fibrous tissue is very freely removed. 
When a foreign body is lodged in the sacculus laryngis it is 
extracted, if possible, through the opening of this space into the 
cavity of the larynx; or if this cannot be done, the mucous 
membrane over the most prominent point of the impacted body 
is incised, and then the extraction is performed. 

If any arteries are cut across during the performance of 
the intra-laryngeal part of the operation they are picked 



Fig. 267. — Thyrotomy. External 
incision. 
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lip with fine artery forceps,, and ligatured in the usual 
manner. 

(d) Clos7ire of the external wound . — WJien all bleeding has 
been arrested the two halves of tlie thj'roid cartilage are brought 
together and fixed in apposition witli one or two sutures of 
catgut. These sutures should be inserted as near to the free 
margins of the cartilage as possible, and should flot traverse the 
cavity of the larynx. The cartilages are thus retained exactly 
in their original po.sition. The infra-hyoid muscles are approxi- 
mated with one or two catgut sutures in the upper part of the 
wound. Finally, the wound in the fasciie and skin is closed by 
the insertion of several points of interrupted suture of silkworm 
gut. 

A/tey-ircafuie/it . — The trachcotomj’^ tube is worn for several 
daj'’s after the operation. HHien the swelling of the mucous 
membrane of the larynx has subsided the tube is removed, and 
the wound allowed to close by granulation. The tracheotomy 
tube can usually be removed at the end of a week. 

The lymphatic glands are rarely affected in the earlier stages 
of intrinsic forms of cancer of the larynx, and dissection for their 
removal is not required. 

Excision of the larynx, or laryngectomy. — Excision of the 
larynx may be either complete or partial. In the former case 
the entire organ is removed with all its cartilages, and in the 
latter only the portion involved in the disease, usually a lateral 
half, is taken away. 

Indications . — Removal of the larynx is carried out for primary 
malignant tumours which involve {a) the whole of the interior of 
the larynx (intrinsic), or (b) a portion of the larynx together with 
the wall of the pharynx (extrinsic), provided that the adjacent 
structures are not extensively^ involved. 

Special instruments . — Sharp hooks, periosteal elevator, sponge- 
holders, tampon cannula, sponge plugs. 

Preliminarij thyrotomtj . — Before attempting complete removal 
of the larynx it is often necessary to open the thyroid cartilage, 
as described above, in order to confirm the diagnosis and explore 
the limits of the tumour. In rare instances a preliminary 
tracheotomy should be iierformed five to ten days before this 
operation. It is advisable to ojien the trachea beloAV the isthmus 
of the thyi-oid gland — low tracheotomy — if possible, so that the 
tracheotomy tube wiU not be in the way during the operation, 
and sufficient room wdll be allowed for idugging ■ the trachea 
above the tube. 

Position . — The patient is placed lying upon the back near 
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the right edge of the table. The shoulders are slightly raised, 
and a hard pillow placed underneath the neck. The operator 
stands on the right side of the patient and his assistant on the 
left. 

Operation . — Removal of entire larynx . — The positions of the 
hyoid bone, the thyroid cartilage, and cricoid cartilage are first 
defined. An incision is then made in the middle line of the 
neck, commencing at the lower border of the hyoid bone and 
extending downwards to a point immediately above the sternum. 
This incision divides the skin and fasciae and exposes the sur- 
faces of the cricoid and thyroid cartilages, the crico-thyroid and 
thyro-hyoid membranes in the interval between the two sterno- 
hyoid muscles and the upper portion of the trachea. The 
isthmus of the thyroid gland is completely divided and the 
upper poles of the 
lateral lobes are separ- 
ated by blunt dissec- 
tion. The trachea is 
divided transversely 
through the crico- 

tracheal membrane or 
one of the upper rings, 
care being taken not 
to wound the oeso- 
phagus which lies be- 
hind it. As this is 
being done the margins 
of the trachea are 
drawn forwards to pre- 
vent it from retracting downwards towards the thorax. The 
stump of the trachea is then sutured vdth strong catgut sutures 
into the lower end of the original incision. A tracheotomy tube 
or tampon cannula is inserted into the trachea, through which 
the anajsthetic is continued while the operation is completed. 

The air-passages having been isolated in this manner, the 
removal of the larynx is greatly simplified. 

The infra-hyoid muscles are strongly retracted, and if neces- 
sary a transverse incision made along the inferior margin of 
the body of the hyoid bone, dividing the sterno-hyoid muscles 
at their attachments. The thyro hyoid and the sterno-thyroid 
muscles are separated with a periosteal elevator from the external 
surface of the thyroid cartilage. As the posterior part of the 
larynx is being reached the attachment of the inferior constrictor 
muscle of the pharynx is separated from the cricoid and thyroid 



Fig. 268. — Excision of laryn.x. Gluuk’.s 
phonatioii apparatus. 

A. Tracheal cannula. B. Valve and voice piece. 
C. Tube to mouth. 
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cartilages. As this is being done tlie crico-tbyroid branches of 
the superior thyroid arteries will require ligature, together nath 
any small muscular branches -which may be met with. Next, 
the superior laryngeal branches of the supei-ior thjToid arteries 
arc secured, just before they jjass through the thyro-hyoid 
membrane. Then the thyroid cartilage is pulled forward 
by an assistant, with sharp hooks, whilst the surgeon cuts 
through the median and lateral portion of the thyro-hyoid 
membrane immediately below its attachment to the body and 
great cornua of the hyoid bone. The lower end of the larynx 
is now hooked forwards and carefully dissected away from the 
oesophagus from below upwards. It is important not to drag 
upon the oesophagus, as this affects the depressor fibres of the 
vagus and causes severe shock which may be fatal. The final 
division of the pharyngeal mucosa in the region of the arytenoids 
should be h inch bej'ond the limit of the growth, which in some 
cases necessitates removal of the ujjper end of the oesophagus. 

All bleeding points are ligatured. Whenever it is possible, 
the upper end of the oesophagus is brought upwards and 
accurately united to the pharynx in the region of the hyoid 
bone, so as to completely close the cavity of the pharynx. This 
is accomplished by a double tier of catgut sutures, and the line 
of union is afterwards supiJorted by the ai^position of the infra- 
hyoid muscles. 

The sponge-plugs are removed frojn the trachea, and the 
tracheotomy tube passed into its upper end. 

The entire wound is next packed with tampons of aseptic 
absorbent gauze. Usually it is advisable to unite the upper 
portion of the incision with sutures, but the lower part should 
be allowed to close by granulation. 

Gluck’s operation differs from the above in the following 
details. A large rectangular flaj) is turned to one side so as to 
expose the anterior aspect of the larynx and trachea, and these 
are isolated as before. A transverse incision is made into the 
pharynx through the thyro-hyoid membrane, and a tracheotomy 
tube sutured into the upper opening of the larynx in such a 
manner that the air-passages are completely shut off. The 
larynx and any part of the pharynx which is diseased is then 
dissected away from above dowuAvards, care being taken not to 
button-hole the oesophagus. The trachea is severed transversely 
as a final stage, and sewn into a transverse wound immediately 
above the sternum. The pharynx is repaired as in the former 
operation. 

After-treatment . — The wound is kept as clean as possible by 
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daily dressing and sponging. The patient is fed by means of 
an oesophageal tube until the wound has commenced to close up. 
A second operation for the removal of the lymphatic glands is 
generally advised. 

When the external wound has sufficiently healed the patient 
is fitted up with an artificial larynx, to enable him to articulate. 
Fig. 268 is a representation of an instrument which is used for 
this purpose. 

Removal of part of the larynx. — The early stages of the 
operation are similar to those for complete excision. 

A vertical incision is made down to the cartilages, and the 
soft tissues drawn well aside. Next, the thyroid cartilage is 
split in a vertical direction, and the interior of the laryngeal 
cavity examined. If the disease is found to be strictly confined 
to one-half of the organ, unilateral extirpation may be carried out. 

A transverse cnt along the lower border of the hyoid bone 
is made on the afliected side, and the soft parts detached and 
peeled backwards as in complete excision. 

When necessary the cricoid cartilage can be split anteriorly and 
posteriorly and the affected half removed. If the epiglottis is 
diseased it may be split in a vertical direction, and the affected 
half removed along with the corresponding portion of the thyroid 
cartilage. If it is not necessary to do this, the line of separation 
is made along the aryteno-epiglottidean fold of the diseased side. 

In cases where hemi-laryngectomy is required the cervical 
lymphatic glands of the same side must also be removed. 

Intubation of the larynx. — Intubation of the larynx is a 
bloodless operation, which has been introduced to replace 
tracheotomy in favourable cases. The operation is carried out 
by passing a metal tube into the laryngeal canal through the 
mouth ; the enlarged upper end of the tube, wffien it has been 
introduced, rests upon the ventricular bands, and the lower 
extremity extends downwards into the trachea. 

Indications. — (a) Laryngeal obstruction caused by diphtheria. 

{h) Chronic stenoses of the larynx which are fibrous in 
character, and due to the contraction of scar tissue formed as 
the result of previous inflammation and ulceration. 

(c) Rarely, for mdema of the larynx in which stenosis is likely 
to be temporarj’’. 

SxKcial instnmieiits . — A set of O’Dwyer’s tubes, a gag, a tube 
introducer or intubator, an extubator, and a long piece of silk 
of moderate thickness. 

Position . — The patient (if a child) is placed in the sitting 
position on the knee of a nurse, a towel being "wrapped around 
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tlie chest so as to enclose the arms. The assistant fixes the head 
with his hands, and liolds the mouth open witli the gag. The 
surgeon stands or sits directly in front of the patient. 

Operation. — The mouth of the child is held of)en by the gag 
(Fig. 269, c), which is introduced and held in position by the 
assistant. A tube of suitable size is selected, the corresponding 
pilot is fixed on the intubator, the tube itself passed over the 
pilot, and a piece of silk passed tlu’ough the aperture in the 



Fig. 269. — Intubation instninieiits. 

а. Extub.ator. rf. Intubation tubes. 

б. Intvibator. o. Uilot. 

c. Gag. /• Gauge. 

margin of the flange. Next, the surgeon passes his left fore- 
finger into the child’s mouth and hooks forwards the epiglottis. 
The intubator and tube are taken in the right hand, and the 
introduction of the tube is accomplished by passing it along 
the left forefinger until the upper aperture of the larynx is 
reached. The free extremity of the tube is pushed down- 
wards, until the flange at the upper part rests upon the 
ventricular bands, and the distal end reaches the upper part of 
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the trachea. The tube is then detached from the intubator and 
the latter withdrawn. The piece of silk attached to the tube is 
fixed to the temporal region of the patient with a strip of 
strapping, and can afterwards be used for extraction of the tube. 
If this method is employed it is important to secure the hands 
of the child so that he cannot pull away the tube. It is safer to 
remove the silk after intubation is completed. 

When changing the tube the child is held in the same posi- 
tion as before, and the distal end of the extubator (Fig. 269, a) is 
passed into the upper opening of the tube. The latter can then 
be removed. 

Operations upon the Trachea 

Tracheotomy. ^ — In the operation of tracheotomy an artificial 
communication is made between the interior of the trachea and 
the surface of that jiart of the neck between the lower border 
of the cricoid cartilage and the episternal notch. 

The cervical portion of the trachea consists of about eight 
rings, commences above at the lower border of the cricoid car- 
tilage, and terminates below at the level of the episternal notch. 
The relations of the trachea to the surrounding structures are 
shown in Fig. 270. 

The isthmus of the thjToid gland usually crosses the front of 
the trachea, opposite the second and third and occasionally the 
fourth rings. When the opening into the trachea is made above 
the isthmus of the thyroid gland, the operation is called “ high ” 
tracheotomy ; and rvhen below, the “ low ” operation ; when the 
isthmus of the thyroid gland is divided, the “ median ” operation. 
The first is the one which is the more commonly performed, 
since it is less dangerous and is more easily carried ouk 

Operation of “ high ” tracheotomy. — Indications. ■ — The 
operation of tracheotomy may be required in the following 
clinical conditions, namely : — 

(a) Certain cases of lar^mgeal obstruction caused by 
diphtheria. 

(b) Some forms of chronic ulceration of the larynx, where 
respiration is dangerously interfered with, or it is wished to 
give rest to the diseased areas, such as syphilitic and epitheli- 
omatous ulcerations. 

(c) Cases of severe stenosis of the larynx dependent upon 
cicatrisation, or when the interior is filled up with proliferating 
groAvths, such as papillomata. 

{d) For the removal of foreign bodies in the lower portion of 
the trachea, or the bronchi. 
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{e) As a preliininaiy to tlie j)orfonnance of sonic severe ojiera- 
tions about the lower part of the pliarynx and larynx. 

if) Rarel}' in tuberculous laiyngiti.s, for the relief of dysiinoea. 
Special i nxtyunienU . — Blunt hooks, two-bladed tracheotomy 
dilator, tracheotomy tube and tapes. 

Position . — The patient i.s placed in the dorsal position,'with 
the head jwojecting .slightly beyond the end of the operation 
table (Fig. 271). A sandbag is placed underneath the neck. 
The' opbrator stanu’s o.n the right side of the neck of the patient, 



Fio. 270. — Transverse section of tbe neck at the level of tlie upper 
portion of the 7tli eervical vertebra. (Seen from beloiv.) 


1. Stcrno-hyoid. 

2. Stcrno-Hiyroid. 

3. Omo-hyoid. 

4. Sterno-iimstoid. 

5. Seaiemis anticvts. 

C. External jugular vein. 

7. ^'erte^)ral vessels, 

8. Scalenus medius. 

0. Scalenus posticus. 


10. Trapezius, 
n. Vagus. 

12. Inferior thyroid avtery. 

13. (Esophagus. 

14. Itecurrent laryngeal nerve. 

16. Thyroid gland. 

1C. Trachea. 

17. Branches of superior thyroid 

artery. 


the chief assistant o^iposite to him ; the amesthetist (if an 
amesthetic is being given) controls the head, and a third assistant 
the body and legs of the patient. 

Operation. — The operation may be divided into three stages, 
namely : — 
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(a) External incision . — ^Tlie head of the patient is so placed 
that the symphysis of the loAver jaw, the prominence of the 
thyroid cartilage, and the episternal notch, are in a straight line 
corresponding to the middle line of the whole body ; and all 
through the operation this position of the head is maintained 
by the anossthetist. If the head is allowed to deviate to one 
or other side the operation is made more difficult, especially in 
young children. The cricoid cartilage Is next defined, and 



Fig. 271.— Tracheotomy. Position of patient, and line of incision 
in “high” operation. 

grasped between the thumb and forefinger of the left hand, 
which grasp is not relaxed till the dilators are introduced into 
the trachea. The central point of the cricoid cartilage is taken, 
and an incision made vertically downwards from this point for 
1 h inches, towards the centre of the episternal notch. In an adult 
with a fat neck it is necessary to make the incision longer. 
With the scalpel, the skin, superficial fascia, and anterior la3’'er 
of the deep fascia are divided, and the space between the 
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muscles opened. This space is lozenge-shaped, being limited 
externally by the sterno-liyoid muscles above, and by the 
sterno-thyroids below. The fascia in this interval is incised, 
and the muscles drawn aside with retractors or blunt hooks by 
an assistant. The pre-trachcal layer of the cervical fascia is 
next divided, and the anterior aspect of the upper rings of the 
trachea and the isthmus of the thyroid gland laid bare. 

(6) Exj)osure and incision of the trachea . — The isthmus of 
the thyroid gland is drawn downwards with a blunt hook, so as 
to fully expose the utiper two or three tracheal rings. In order 
to facilitate this, it is sometimes advisable to divide the fascia 
transversely, immediately below the lower border of the cricoid. 
“Wnien the surface of the trachea has been thoroughly exposed 
an incision is made with the scalpel, its edge directed towards 
the cricoid cartilage through its upper three rings, and also 
through the crico-tracheal membrane, in the middle line and in 
an upward direction. During all these manipulations the cricoid 
cartilage and the upper rings of the trachea have been 
steadied in positioir 'by the left forefinger and thumb of the 
surgeon. 

If any blood vessels (usuallj' veins) are divided during the 
early stages of the operation the}' are picked up with artery or 
pressure forceps by the assistant, and ligatured. 

(c) Introduction of the tracheotomy tube, and partial closure 
of the external wound . — When an opening has been made into 
the cavity of the trach 
rushing sound which is 
margins of the incision ii 
it dilators (Fig. 272) or ^ ^ 
which are afterwards seiparated. If the bleeding is severe the 
head of the patient is at) once drawn beyond the end of the table 
and allowed to hang dfownwards. All diphtheritic membrane 
or other loose substance, is allowed to be coughed out from the 
trachea, and then the l|ube is inserted. The tube is threaded 
with tapes, and then' inserted into the tracheal aperture 
between the blades of ; the dilator. The dilator is now with- 
drawn, and the tube fixed by tying the tapes around the neck. 

If the external wound is large the portions above and belorv 
the tube are united b;;^' the insertion of one or two points of 
suture. Dressings are applied, and the patient sent back to 
bed. 1 

Operation of “lowi” tracheotomy. — This operation is occa- 
sionally necessary in severe dysijnoea, dependent upon compression 
of the trachea by malignant enlargement of the lymphatic glands 


ea its presence is made evident by the 
l^roduced by the drawing in of air. The 
il the trachea are held apart by passing into 
a pair of dressing forceps, the blades of 
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of tlie neck, or an enlarged thyroid gland (rare). It is per- 
formed as a preliminary operation in laryngectomy, and also for 
foreign bodies impacted in the bronchi. 

The operation only differs from the “ high ” operation in the 
position of the external incision, and the greater depth to which 
the dissection has to be carried. The incision is usually 3 inches 


in length, or even more ; 



it commences below the cricoid cartil- 
age and extends to the upper border 
of the episternal notch. The same 
muscles are separated, the thyroid 
isthmus is pulled upwards instead of 
downwards, whilst the inferior thyroid 
veins and the thyroidea ima artery 
(when present) have to be dealt with. 
In young children, if this operation 
has to be performed, the point of the 
scalpel must not be allowed to extend 
into the thorax behind the manubrium 
sterni, otherwise the innominate artery, 
the left innominate vein, or the arch 
of the aorta, may be injured. The 



Fig. 272. — Tr.achcal dilators. Fig. 273. — Tracheotomy tube. — P arkeu. 


Upper portion of the thymus gland may cover this jDart of the 
trachea and require to be drawn aside. 

“Median” tracheotomy. — In this operation the isthmus of 
the thyroid gland is completely or partially divided. An in- 
cision, 1 inch in length, is made immediately below the cricoid 
cartilage, and repeated udthout any attention to the bleeding 
until the trachea is reached. The trachea having been opened 
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in tlic usual manner, dilators are introduced and tlie patient 
drawn bc 3 'ond the end of tlie table, so that tlie head hangs 
dot^'ntvards. The bleedijig ceases in a few moments, and the 
tube is inserted. This ojjoration is performed entirely by the 
sense of touch, and no retractors are used. With an incision 
oxactlj' in the middle line it is impossible to miss the ti-achea. 
Though attended u'ith greater difficulties, the method is more 
rapid and capable of saving life if well carried out. 



CHAPTER XVII 

OPERATIONS UPON THE THYROID GLAND 
Extikpatiom of one Lobe. 

Enucleation of Enoapsuled Tumours (Cysts and Adenomata). 

Extirpation of one lobe. — Unilateral extirpation of the 
thyroid gland is usually carried out through an incision along 
the anterior border of the sterno-inastoid muscle of the affected 
side, or through a transverse or curved incision. 

Indications. — (a.) Bilateral bronchoceles (parenchymatous 
goitres) which do not yield to medicinal treatment, and which 
are growing and causing serious dyspnoea owing to pressure 
uiDon the trachea. 

{b) ^Multiple cysts or adenomata of one-half of the gland. 

(c) Some forms of malignant disease of the thyroid gland, 
when the surrounding structures are not infiltrated. When the 
disease has spread to the adjacent tissues it is not advisable to 
attempt removal, owing to the important structures which are 
involved. 

On account of the difficulties which may occur in connection 
with respiration it is generally safer to perform an operation upon 
the thjU’oid gland under local anmsthesia. 

Position . — ^The patient lies in the dorsal position, with the 
head turned towards the sound side, the neck being supjiorted 
by a hard pillow or sandbag. The operator stands on the 
affected side of the neck, and his assistant directly opposite to him. 

Operation. — Removal of one-half of the thyroid gland may be 
divided into the following stages : — 

(a) E.vfernal incision . — An incision from 3 to 8 or 10 inches in 
length, according to the size of the lobe to be removed, is made, 
over the prominent part of the swelling, and either in a line 
from the sternal extremity of the clavicle to the mastoid process, 
or a semilunar incision placed obliquely. Fig. 274 shows the 
two forms of incision which may be used, the semilunar one 

391 
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jolacecl as transversely as tlie necessities of tlie case ahII allow, 
being tlie one recoininenclcd, on account of the less visible scar 
which results. This incision divides the .skin, superficial fascia, 
jfiatysma, and the anterior jugular vein or one of its tributaries. 
The external jugular vein may be exposed at the upper end of 
the incision, and should be drawn aside. These veins lie under- 
neath the platysina, but in the suj)crficial fascia. 

(6) Division or retraction of infra-hyoid Qnnscle.% and exposure 
of the thyroid (/land . — The deep fascia which has been laid bare 
in the first incision is divided for the entire length of the wound. 



Fio. 274. — Ex'cisioii of thyroid ghand. 

a. Position ot seniiluimr incision I h. Oblique incision for removal of 
• for removal of left lobe. I right lobe. 

and the anterior] border of the stern o-mastoid muscle exposed. 
This is pulled outwards with retractors. The infra-h 3 'oid muscles 
(steruo-hjmid, sterno-thjToid, and omo-hjmid) are now seen Ij'ing 
spread out upon the gland. Thej'^ must be carefully divided or 
retracted. In the case of large goitres, they frequently' lie in 
deep grooves in the gland. The enlarged lobe of the thyu’oid 
will now be apparent. 

The sheath or cajfsule of the thjwoid gland will now be 
exposed, and ninning in this sheath numerous veins will be 
visible. Incision of this sheath must be carefulty avoided, 
or serious and perhaps uncontrollable Inemorrhage may occur. 

(c) Isolation of the glohe, ligature of the thyroid vessels, and 
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division of the isthmus . — The superior thyroid artery and vein, 
and the middle and inferior thyroid veins, are now carefully 
isolated, tied with double ligatures, and divided. The lateral 
lobe of the gland is now lifted forwards and inwards. Special 
attention must at this jjoint be paid to the breathing, which is 
apt to become seriously embarrassed if there is much pressure 
upon the trachea. 

Any prolongation of the enlarged gland behind the pharynx, 
trachea, or cesophagus is dealt with during this stage. 

• The swelling must now be separated from its connections udth 
the lateral portion of the larynx, the operator dissecting from 



of thyroid gland. 

above’ downwards. The isthmus is now met udth, attaching the 
gland to the anterior aspect of the trachea, and the lateral lobe 
of the opposite side. With blunt instruments the isthmus is 
separated from the trachea, and then clamped or tied. The 
isthmus is then divided on the proximal (or tumour) side of the 
ligatures, and the separation of the tumour continued. When 
the isthmus is very large it is better to cut it across and tie the 
blood vessels separately. If necessary, pressure forceps are 
placed on the blood vessels of the tumour. The dissection is 
prolonged doumwards until the inferior limits of the tumour are 
reached ; in this stage it is occasionally necessary, when the 
lateral lobe of the thyroid extends to the upper aperture of the 
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thorax, to expose the dome of tlie pleura, the subclavian artery, 
and the large veins. 

When the thju’oid gland Las been separated from all these 
connections, the inferior thyroid artery and accomj^anying veins 
will usually bo z’eadily found entering the posterior and inner 
aspect of the gland, on a level with the upper rings of the 
trachea. Great care should be taken to avoid injuring the 
recurrent laryngeal nerve, which, by the side of the trachea, lies 
in very close relation to the artery. The main artery may be 
tied outside the nerves, or the .separate branches may be tied on 
the inner side of the nerve and just before they enter the 
gland. 

(d) Jtcmoval of the lobe, and closure of external wound . — The 
inferior thyroid vessels having Izeen ligatured, they are cut, the 
enlarged lobe is lifted upwards, and any fascial connections 
which still remain undetached are divided, and the tumour 
removed. Tlic bottom of the wound is sponged dry, and all 
bleeding points picked up with artery forceps and carefully 
ligatured. Care must be taken in so doing that too much tissue 
is not taken up with the blood vessels, otheruise branches of the 
sympathetic cord, or the recurrent laryngeal nerve itself, may be 
surrounded by the ligature. 

All bleeding having been anost carefully arrested, the divided 
iufra-hyoid muscles may be reunited by buried sutm-es, and the 
external incision is then closed by the insertion of a row of 
salmon-gut sutures. 

The inferior extremity of the wound when there has been 
much oozing should be left open, and a drainage tube of soft 
rubber or a strip of aseptic gauze introduced. This is often 
necessary on account of the large size and groat depth of the 
wound, and of the difficulty of applying sufficient pressure 
without causing interference with respiration. 

Dry aseptic dressings are ajzplied, and held in position by 
bandages, which are made to include also the head and 
shouldei’s. 

The chief dangers in the removal of thyroid tumours are the 
occurrence of serious hmmorrhage, and the division or ligature 
of nerves. These, however, can be avoided by attention to the 
precautions given above. 

If, during the course of the operation, the breathing becomes 
very much embarrassed, owing to pressure of the tumour on the 
trachea, it may occasionally be necessary to perform tracheotomy. 
This should, however, be avoided, if possible, since, when trache- 
otomy has been performed, the wound in the neck, in nearly all 
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instances, becomes infected with septic micro-organisms. Tbis 
usually results in suppuration, wbicli is very prone to extend to 
tbe mediastinum and cause a fatal termination. 

Eemoval of tbe entire thyroid gland is rarely, if ever, neces- 
sary, on account of tbe complications ■wbicb occur after sucb an 
operation. Tbe mental condition of tbe patient is seriously 
affected, and tbe operation may be followed by a kind of 
myxcedema. 

Enucleation of encapsuled tumours (cysts and adenomata). 
— Wben cysts and adenomatous tumours of tbe tbyroid gland 
only involve a part of tbe affected lobe, it is preferable to attempt 
a local removal in place of extirpation of one-balf of tbe gland. 

Special instruments . — As for removal of a lateral lobe ; a blunt 
tbyroid scoof) is often useful. 

Position . — As for preceding operation. 

Operation. — An incision is made over tbe most prominent 
portion of tbe swelling. Tbe incision is deepened until tbe 
external aspect of tbe affected portion of tbe gland is exposed. 
There is invariably a layer of gland tissue lying in front of tbe 




Fig. 276. — ^Thyroid ciinclentor. 

tumour ; tbis may be thick, and resemble normal gland tissue, 
or it may be thin, and look like fascia. Tbis must be divided, 
and tbe surface of tbe cyst or adenoma 'laid bare. 

Tbe glandular capsule of tbe cyst or tumour having been 
divided, tbe localised swelling is separated from its bed with a 
director, finger, a tbyroid scoop, or other blunt instrument, and 
removed. In some cases of cystic swelling, removal will be 
much facilitated by incision of tbe C3'st wall and evacuation of 
tbe contents. During and immediately after tbe enucleation 
there is often profuse btemorrbage, wbicb must be stopped by 
forceps, bj'' pressure of sponges, and by eversion of tbe wound, 
so as to give easj^ access to tbe deeper parts of tbe cavity. Tbe 
external wound is closed by sutures except at one extremitj^, 
where a drainage tube or strip of gauze is brought out. 

In some few cj’^stic swellings it will be found impossible to 
eftect a local removal, on account of tbe vascularity of tbe walls 
and tbe absence of a distinct fibrous tissue capsule. Extirpation 
of one-balf of tbe thyroid gland must then be effected. In ver^' 
rare cases of cj'sts fixed bj' old inflammation it may be better to 
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be content with mere drainage, carried out after incision of the 
cyst wall, evacuation of the'J contents, and stitching of the 
margins of the incision in the cyst to those of the parietal 
w'ouud. Cysts so treated, however, are prone to suppurate, a 
condition which is to be avoided if possible. 

Enucleation of very large tumours may be attended with a 
dangerous amount of haemorrhage. In these cases it is generally 
best to perform resection enucleation, in Avhich the size of the 
wound in the gland is greatly reduced. 



CHAPTER XVIII 

OPERATIONS UPON THE (ESOPHAGUS 

CEsopitagotomy, or Incision of the (Esophagus. 

OEsopiiagostomy. 

(Esophagectomy, or Excision of a Portion of the (Esophagus. 

Removal of a Pouch of the (Esophagus. 

(Esophagotomy. — (Esopbagotoiny, or the making of an in- 
cision into the oesophagus, is usually carried out through an 
incision placed in the inferior part of the left anterior triangle 
of the neck. 

The oesophagus commences opposite the middle of the cricoid 
cartilage, at the level of the upper part of the sixth cervical 
vertebr®, or the disc between the fifth and sixth, and terminates 
immediately below the oesophageal opening in the diaphragm. 

The cervical portion of the tube is the part upon which the 
operation of oesophagotomy is generally performed; but the 
oesophagus may be exposed as it lies within the thorax, through 
an incision on the left side of the spinal colmnn, after portions 
of two or more ribs have been resected. 

The cervical operation will be described. 

Indications. — (a) Impaction of a foreign body, such as a 
tooth-plate, in the oesophagus. 

(b) Some forms of fibrous stricture occurring high u]) in the 
oesophagus, and which cannot be dilated by means of oesophageal 
bougies passed through the mouth. 

(c) Pedunculated fibrous tumours of the oesophagus, which 
project internally. 

SjKcial insirnments. — Long-bladed forceps and oesophageal 
bougies. 

Fositio7i . — The patient lies in the dorsal position, with a 
sandbag underneath the neck. The head is turned toward.s 
the right side. The surgeon stands on the left side of the 
patient’s neck, and his assistant on the right. 
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Operation. — The operation of oesophagotomy may be carried 
out in tbe following stages, namely : — 

(a) External incision. — An incision from 3 to 4 incbes in 
length is made along the anterior border of the left sterno- 
mastoid muscle, commencing at the sternal extremity of the 
left clavicle, and extending upwards as far as the upper border 
of the thyi’oid cartilage. This incision divides the skin, 
superficial fascia and plat 3 ^sma, as well as the deep fascia, and 
exposes the external surface and anterior border of the sterno- 
mastoid muscle. 

(b) Exposure of oesojihagus. — The anterior border of the 
sterno-mastoid muscle is well defined, and the structure 
retracted to the outer side, by which means the infra-hyoid 
group of muscles will be laid bare. The anterior jugular vein 
Mull usually be met with at this stage, and should either be 
drawn aside or ligatured. The layer of deep cervical fascia 
which lies behind the sterno-mastoid is incised, so as to fully 
exiDose the infra-hyoid group of muscles. The intermediate 
tendon of the omo-hyoid is cut through, and the infra-hyoid 
group of muscles retracted towards the inner side. 

In the floor of the incision the left lateral lobe of the thyroid 
gland, covered by fascia, is seen internally, and the carotid 
sheath with its contents externally. The fascia which covers 
the thyroid gland is divided ; the gland is drawn inwnrds, and 
the carotid sheath outwards. The deep fascia w^hich is exposed 
at the bottom of the wound is incised in the line of the original 
incision, and the above-mentioned structures fm-ther retracted. 
The inferior thyroid artery will now be laid bare in the lower 
part of the wound. It is surrounded Avith ligatures in twn 
places, and dmded between. In the bottom of the wnund the 
anterior aspect of the longus colli muscle will be seen, and on 
the inner side the oesophagus, which can be recognised by its 
red colour. 

The recurrent larjmgeal nerve of the left side must be care- 
fully avoided ; it lies in the chink betw^een the trachea and the 
oesophagus. It can be pulled to the inner side Avith a blunt 
hook. 

(c) Incision of the cesophagus, removal of the foreign body, or 
dilatation of tlve stricture. — When the foreign body is impacted 
in the exposed portion of the cesophagus an incision should be 
made through the w'all of the tube in a longitudinal direction, 
and the obstruction removed AAdth long-bladed forceps. If the 
impacted body is situated at a loAver level, but can bo readily 
felt, an oesophageal bougie is passed doAvn the oesophagus, and a 
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cut made on to it in a longitudinal direction. Tlie bougie is 
tlien "witbdraAra, and tbe margins of this incision are held apart 
with retractors, and long-bladed forcejjs passed downwards, and 
an attempt made to extract the impacted body. 

In the case of fibrous stricture a bougie is passed downwards 
until the upper limit of the stricture is reached ; a longitudinal 
cut is made as above, and then the stricture is carefully divided 
from within by means of a long, narrow-bladed, straight 
bistoury. 

When the operation is being performed for the removal of a 
pedunculated non-malignant tumour, the location of the swell- 
ing is established by palpation. Then a longitudinal incision 
through the oesophageal wall is made directly over the tumour, 
its pedicle is surrounded by a silk ligature, and the tumour re- 
moved by cutting across the pedicle distal to the ligature. 

(d) Further treatment of the wound . — If possible, the aperture 
in the oesophageal waU should be closed by the insertion of 
interrupted sutures of fine silk or catgut, one tier uniting the 
mucous and submucous layers, and a second one the muscular wall. 
If this can be done satisfactorily the external incision is closed 
in the usual manner, except at one extremity, where a small 
drainage tube or a strip of antiseptic gauze is introduced and 
passed down to the wound in the oesophagus. If the incision in 
the oesophageal wall cannot be thoroughly closed, or if there has 
been ulceration, or the tube is in a septic condition, no attempt 
is made to close the aperture ; the entire wound in these cases is 
packed with pads of antise])tic gauze. 

CEsophagostomy. — If it is wished to keep open the incision 
in the neck the margins of the aperture in the oesophagus are 
stitched to those of the external wound, a soft rubber tube is 
passed into the oesophagus, and the remainder of the incision is 
packed with ganzo. The patient is fed through, the rubber tube. 
This operation is generally known as oesophagostom}". 

(Esophagectomy. — (Esophagectomy, or removal of a portion 
of the oesophagus, has been attempted by a number of surgeons. 
The success, however, wiiich has follow^ed these operations has 
been very small, and on this account a description of the opera- 
tion is not given. 

Removal of a pouch or diverticulum of the oesophagus. — 
During the past fe-w years a small number of operations have 
been successfully carried out for the extirpation of a localised 
pouch or diverticulum of the cervical portion of the oesophagus. 

Operation. — The position of the pouch or diverticulum, as 
regards side and the structures in the neck, are fii-st made out, 
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also the seat of the opening into or connection witli the lumen 
of the oesophagus. An incision 4 inches long is made along 
the anterior margin of the loAver portion of the sterno-mastoicl 
muscle on the affected side of the neck. In most instances the 
pouch is located on the left side. The superficial tissues are 
divided and the sterno-mastoid muscle retracted outwards, and 
if necessary the sternal portion divided in the lower angle of the 
wound. The deep cervical fascia is divided for the entire length 
of the incision, and the infra-laryngeal muscles retracted out- 
wards pr cut through if necessary. The structures in the 
carotid sheath are also retracted outwards, and the lateral lobe 
of the thyroid gland upwards. By those irrocedures the surface 
of the sac •udll become exposed in the bottom of the wound. By 
careful dissection it is separated from its surroundings, and the 
neck or communication with the cesophagus made out. When 
this is apparent it is transfixed and tied close to the oesophagus, 
and the distal portion removed by cutting with scissors. When 
there is a somewhat ^vide neck it may be necessary to transfix 
and ligature it in several places. The pouch having been re- 
moved, the bottom of the wound is sponged thoroughly clean, 
and then the opening into the ceso 2 )hagus further closed with 
sutures. Usually it will be found advisable, when possible, to 
insert three tiers of sutures — one for the mucous membrane, the 
second for the muscular laj'cr, and a third for the surrounding 
fibrous layer. Catgut of medium thickness is the best suture 
material for the purpose. 

A gauze drain should now be jmssed down to the region of 
the sutured portion of the oesoirhagus, and brought out through 
one angle of the external wound. The remaining jjortion of the 
external wound is closed by sutures in the usual manner. 
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OPERATIONS UPON THE LUNGS AND PLEURiE 

1. OvEllATlONS UrOK THE LUNGS. 

Pncumotomj'. 

2. OrEEATioNs urox the PLErr./i;. 

Paracentesis. 

Incision of iilcura. 

EstlanJor’s operation, or Thoracoplasty. 

Operation upon the Lungs 

Pneumotomy. — By the term “ piieumotomy ” is understood 
that surgical operation which has for its object the making of 
an incision into the lung. 

Indications. — (a) Localised aKscess of the lung. 

{V) Gangrene of the lung. 

(c) Hydatid cyst of the lung, 

(d) Foreign bodies within the lung which are giving rise to 
symptoms, and are so situated that they are capable of removal. 

(e) Bronchiectasis, when the cavities are of considerable size, 
and increasing. 

(/') Some forms of tuberculous cavity of the lung, especially 
when single, and not associated Avith tuberculous disease else- 
where. 

Sjyccial instrunients . — Periosteal elevator, rib forceps, an- 
eurysm needles, trocar and cannula, drainage tube. 

Position . — When the exact position of the affected portion of 
the lung has been defined the patient is placed lying somewhat 
on the sound side, and with the affected side near or partially 
projecting beyond the edge of the operation table. The surgeon 
stands on the affected side of the patient, and the assistant 
opposite to him. 

Operation. — The position of the ab.«cess, cyst, etc., is made 
out, an exploring .syringe being used if necessary. An incision 

-0 
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is made over the middle of the affected area, so that it is 
parallel vith the underlying intercostal space or rib. 

This incision will usually be from 3 to 4 inches in length. It 
is deepened until the external intercostal muscle is exposed. If 
the sjjace laid bare is wide enough for the projjosed treatment 
the intercostal muscles are divided in the line of the original 
incision, care being taken to keep near the lower border of the 
space, so as to avoid injury to the intercostal vessels ; the 
parietal pleura covered by the endotlioracic fascia is then 
exposed. If the parietal and visceral layers of the pleura are 
adherent at this point an incision is made into the lung tissue, 
until the cavity or cyst is reached. The cavity may be opened 
by first pushing inwards the needle of the exploring sjwinge, and 
then passing the blades of a imir of dressing forceps along the 
needle. 

When the lung is not adherent to the chest wall the pleural 
cavity is opened by incising the jjarietal plem-a. Contamination 
of the pleural cavity must be avoided, either by stitching the 
lung and visceral pleura to the opening in the parietal pleura, 
or by packing with tampons of aseptic gauze. In some cases it 
may be advisable to attempt to obliterate the cavity by inducing 
the formation of adhesions between the visceral and parietal 
layers of the pleura. 

When the intercostal space is narrow a jjortion of one or more 
ribs should be resected (see p. 405). 

The cavity of the abscess or cj'st having been opened, the 
contents are allowed to exude. In the case of a hydatid cyst, 
the margins of the incision in the cyst should be stitched to 
those of the parietal incision, and drainage established ; and in 
the treatment of abscesses or gangrenous cavities, after the con- 
tents have been removed a large drainage tube should be 
inserted. This tube should be of soft rubber, and not too long, 
otherwise it may cause laceration of the lung tissue forming the 
boundaries of the cavity, and give rise to hremon-hage. 

Operations upon the Pleura 

Paracentesis thoracis, or thoracocentesis. — This operation 
has for its object the removal of pus, pleural fluid, or other fluid 
collection from the interior of the thoracic cavity, usually from 
vdthin the pleura. 

hxdications. — (a) Collections of fluid within one or other 
pleural cavity, which in most instances are either serous or 
purulent. The differential diagnosis, of these conditions is not 
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possible without exploratory j)uncturo with a needle or an 
aspirating syringe. 

(i) Hydatid or other cj'sts of the lung, and localised abscesses 
of the lung, as an aid to their diagnosis, and in order to facilitate 
the performance of a more extended surgical operation. 

SjKcial instrument . — Aspirator or exploring .syringe. 

Position . — Tlie patient is placed lying somewhat on the sound 
side, with the affected part of the chest near the edge of the bed. 
'J'he surgeon seats himself behind the patient, opposite the jjart 
of the tlioracic wall it is proposed to aspirate. A general 
anajsthetic is not necessary, but the local injection of novo- 
caine may be advantageous. 

Operation. — The exact locality of the fluid collection within 



Fio. 277. —Paracentesis thoracis. Aspirator, with vacuum liottle ami 
cxliaustiiig syringe. 


the chest having been defined by percussion, a very small incision 
is made through the skin over one of the intercostal spaces. It 
is usual to select a space directly over the central part of the 
fluid collection. The thumb-nail of the left hand is pressed 
against the superior margin of the rib which forms the inferior 
botindary of the selected space, a small notch in the .skin is made 
with the scalpel, and then the exploring needle, or the needle of 
the aspirator, is pushed inwards until the underljdng cavity is 
reached. Care must be taken to push the needle well into the 
iluid-containing space, but not beyond this, otherwise either 
the lungs or some other structure will be damaged. Often the 
pleui-a bounding the fluid-containing space is much thickened by 
the deposition of layers of fibrin, which may be a .slight obstacle 
to the needle passing into the cavity. When the needle has 
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entered tlie cavity, a condition which can generally be recognised 
by the sense of diminished resistance at the jioint of the in- 
strument, it is connected with the aspirator or syringe, which 
should have been alreadj' exhausted. 

The fluid collection is allowed to flow out slowly, in order to 
avoid, if possible, the occurrence of sjmeope, an accident which 
may happen. 

During the entire procedure the strictest aseptic i)rccantions 
must be observed, otherwise a non-jnirulent collection of fluid 
maj’' be converted into a purulent one, owing to the entrance of 
. septic micro-organisms with the needle. 

Serous collections within the pleural cavit}" can usually be 
cured by this operation, but wlien we have to deal with an 
p.muyema it is nearly alwaj'S necessary to provide a freer exit 

for the pus, and to establish drain- 
age. This is done according to 
the method described in the next 
opei-ation. 

Surgical treatment of empy- 
ema. — To secure efBcient drainage 
of an emj^yema it is usually neces- 
sary to resect a small portion of 
a rib, but in some few cases where 



no. 278. — Incision of plemn. the intercostal spaces are wide 
Position of patient, and line of psqpntinl nnd an in- 

external incision, in incision of ’'“I® "U essential, aiici an in 

pleura with resection of a por- cision made parallel with the long 
tion of rib. axis of a space is all that is 

required. The site of operation 
depends, to a certain extent, upon the exact localisation of the 
empyema, the usual practice, however, being to remove sub- 
lieriosteally 1| to 2 inches of the seventh or eighth rib in the 
posterior axillary line. 

Position . — The patient is placed in the dorsal position, with 
the shoulders slightly raised on a pillow, and the affected side of 
the chest projecting well beyond the edge of a somewhat high 
operating table. The surgeon seats himself on a low stool well 
below the level of the patient. 

AncEsthetic . — It is best to employ small quantities of A.C.E. 
mixture, combined, if necessary, with inhalation of oxj^geu. 

Special instruments . — Curved periosteal elevator, and a pair 
of bone scissors or shears Avith short, strong blades. 

Operation . — An incision, 2 to 24 inches in length, is made 


over the selected rib, midAvay between its ujrper and lower 
borders, and in the line of its long axis. All the tissues arc 
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divided down to the bone, and the periosteum incised in the line 
of the original wound. 

The thickened periosteum is now separated from the super- 
ficial and deep aspects of the exposed portion of the rib by a 
periosteal elevator, and its edges picked up above and below by 
pressure forceps. 

A curved periosteal elevator is now passed in deep to the rib in 
order to protect the periosteum, and carried to one or other ex- 
tremitj’’ of the wound. The bone is then divided in this ijosition 
by means of bone forceps, the instrument being held at right 
angles to the surface of the chest-wall, with the points of both 
blades resting upon the flattened siii'face of the elevator. This 
is repeated at the other end of the wound, and in this manner 
about 2 inches of rib are resected. An assistant holds apart 
the periosteal edges by means of the pressure forceps previously 
applied, aud the empj^ema is opened by au incision, about 1 in. 
long, through the thickened periosteum and parietal pleura. 
The opening is made parallel with the original wound, and mid- 
way between the cut edges of the periosteum, so as to avoid the 
intercostal vessels. 

As soon as the greater part of the fluid has been evacuated 
a moderately large drainage tube is inserted and fastened in 
position, and dressings applied. 

After-treatment . — The dressings and tube should be renewed 
daily, and, after the first few days, the latter should be gradually 
shortened and replaced by one of smaller calibre. If the 
empyema is due to a pneumococcal infection it is not advisable 
to employ irrigation, and the patient should be nursed with his 
shoulders propped up and lying partially on the aft'ected side 
to facilitate thorough drainage. 

Excision of part of the bony wall of an empyema cavity 
(Estlander’s operation) — thoracoplasty. — Removal of a con- 
siderable portion of the bony chest w’all is necessary in those 
cases of long-standing empyema in Avhich the cavity does not 
spontaneously close. 

Operation. — The limits of the cavity which it is proi^osed to 
close having been ascertained as far as possible by jjercussion, 
auscultation, aud examination with probes or sounds, a semi- 
lunar flap, comprising all the soft tissues of the chest wall 
superficial to the ribs, is reflected, the attached base of the flap 
being in most cases above (Fig. 280). In lifting up the muscles 
from the ribs, care must be taken that no periosteum is raised 
with it. It is safer, in fact, to leave a small portion of the 
muscle attached to the rib. All bleeding having been arrested 



406 OPERATIONS UPON THE LUNGS AND PLEURiB 


by the application of pressure forceps, jjortions of the exposed 
ribs are removed. Tlie amount of each ■which is excised depends 
entirely on the size of the cavity ■which it is proposed to close ; 
often it is necessary to I’emove j^ortions of four, five, or six ribs, 
pieces from 2 to 5 inches long being taken from each. The 
longest portions of rib are taken from over the middle of the 
empyema cavity. 

After portions of the ribs have been removed and the cavity 
thoroughly exposed, it will usually be found advisable to take 
aAvay the thickened part of the parietal pleura which forms the 
external boundary of the cavity. In order to do this satisfact- 



Fig. 279. — T-fftaiijed dniiimge tube, for 
rlr.'iiiiage of pleura. It is made out of t'wo 
pieces of rubber tubing, tlic vertical limb 
being passed through a slit in the trans- 
verse one. The cuff prevents slipping of 
the tubes. 



Fig. 2S0. — Excision of part of 
chest ■wall. 

(n) External incision. 


orily it will be necessary to ligature some of the intercostal 
arteries along the anterior and posterior mai'gins of the exposed 
space. 

When the cavity has been laid thoroughly open in this manner 
its interior is well washed out, all traces of pus and lymph being 
removed, if necessary, by scraping with a Yolkmann’s spoon. 

The entire cavity is then packed with strips of antiseptic 
gauze, one extremity of each strip protruding from the lower 
part of the wound. This having been done, the external flap 
of soft tissues is replaced and fixed in its former jiosition by 
the insertion of a number of interrupted sutures. The lower 
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part, however, is left open for the exit of the extremities of 
the tampons of gauze. Finally, an absorbent antiseptic dress- 
ing is applied. 

After-treatment . — At the expiration of from twenty-four to 
forty-eight hours the gauze packing is removed from the 
interior of the chest, the cavity syringed out with an antiseptic 
solution, and then packed as before. This is repeated periodic- 
ally until the wound is healed. 

Some surgeons advise that, instead of making a large “ U- 
shaped ” flap of soft tissues, a separate incision should be made 
over each rib of which a portion is to be removed. In my 
opinion, however, the above operation is more satisfactory, 
since it enables a complete examination of the intei’ior of the 
cavity to be made, and allows the removal of thickened pleura 
and the layers of fibrous lymph whieh are usually met with. 
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OPERATIONS UPON TPIE PERICARUIU.AI AND 

HEMIT 


Pakacentksis of the Pericakdium. 

Incisiok. 

Treatmekt of Wounds of PERicARDiujr and Heart. 

Paracentesis of the Pericardium. — Tliis operation consists 
in withdrawing, by means of an aspirating trocar and cannula, 
collections of fluid from the pericardial cavity. 

Indications, — {a) As a mo.ans of diagnosis in some cases of 
distension of the pericardium. 

(b) For the withdrawal of a serous effusion of the pericardium 
which is not amenable to ordi)iary medical treatment, and in 
Avhich the amount of fluid is increasing. 

Special instruments . — Aspirating trocar and cannula. 

Position . — The position of the patient will depend upon his 
condition; usually it Avill be more convenient to perform the 
operation with the patient sitting up.. The operator sits on the 
bed, on the left side of and opposite to the patient. 

Operation. — A point is selected over the fifth left interspace, 
either outside the line of the internal mammary artery — that 
is to say, about 1 inch from the margin of the sternum — or on 
the inner side of this vessel, close to the lateral margin of the 
sternum. 

A small incision is made in the skin with the scalpel, and the 
trocar and cannula carefully pushed inwards until the pericardial 
cavity is reached ; this is I’ecognised bj’ the sense of diminished 
resistance to their passage. The trocar is withdrawn, and the 
cannula connected with the vacuum, and the contained fluid 
evacuated. 

When the cavity has been emptied the cannula is taken out 
and the aperture covered by a small aseptic dressing. 
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If the fluid ivithin the pericardimn is found to bo purulent, 
aspiration is not sufficient, but incision and drainage must be 
performed. 

Incision of th.e pericardium, — Indications. — {a) Purulent 
irericarditis, and (6) wounds of the heart. 

Position . — As for the preceding operation. 

Operation. — An incision 2 to 2l inches long is made over the 
fifth or sixth left intercostal spaces parallel with the costal 
cartilages, commencing at the outer margin of the sternum. 

The skin, fasciai, pectoralis major, and intercostal muscles 
are divided, and a portion of the sixth costal cartilage cut away 
if requisite, care being taken to avoid the internal mammary 
artery. This blood vessel lies at right angles to the incision, 
and at about ^ inch from the latei’al margin of the sternum. 

If the internal mammary vessels are in the way an aneurysm 
needle should be passed underneath them, when they can be 
ligatured in two places and divided between. The fibres of the 
triangularis sterni are next separated or cut through, and if 
necessary the lateral margin of the sternum may be cut away in 
order to give more room. The margins of the left pleura and 
lung are pushed outwards if exposed, and then the exposed 
parietal pericardium is divided in a vertical direction with a 
scalpel. The blades of a pair of dressing forceps are passed 
into the wound and separated. By this means free exit is given 
to the pus. 

If the contained pus is very offensive it may be desirable to 
irrigate the pericardial cavity. 

All the pus having been removed, a soft rubber drainage tube 
is passed into the cavity, and dressings of aseptic gauze apiflied. 

Treatment of wounds of the heart and pericardium. — 
Indications . — The indication for the adoption of surgical 
treatment in this connection is direct local evidence of injury 
to the heart or pericardium, associated with immediate and 
continued enlargement of the cardiac dulness and embarrass- 
ment of the heart’s action ; or the diagnosis, from these symp- 
toms, of the extension of some remote or indirect injury to 
this vicinity. 

Sjyecial instruments . — Periosteal elevator, bone forcejrs, Hej^’s 
saw, “ lion ” forceps. 

Position . — The position must depend on the patient’s con- 
dition, who, if necessary, must be allowed to sit up, well 
supported from behind. The surgeon stands where most con- 
venient to himself under the circumstances. A local or general 
ancBsthetic may be administered. 
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Operation. — Tlie proceedings may be carried out in the 
following stages : — 

{a) Skin incision and reflections of flax>s, — A vertical incision 
is made 2 inches to the left of the left border of the sternum, 
from the lower border of the fourth rib to the lower border of 
the sixth. Transverse incisions are made at the extremities of 
this and at right angles to it, and the resulting flaps reflected, 
on the one side up to the outer border of the sternum, and on 
the other side for some 2 or 3 inches. 

(i>) Resection of thoracic wall. — At the outer limits of the 
area thus exposed the fifth and sixth ribs are cut through with 
bone forceps, their muscular and fascial connections Avith the 
ribs above and beloAv secured and together turned inwards, 
the costal cartilages being divided if necessary. 

(c) Examination of pericardium. — Any blood clot or fluid is 
noAV sponged away, and if necessary the left pleura retracted 
outwards. Should a wound in the 2:)ericardium be found, 
it may then be sutured. Should further examination be deemed 
necessary, this Avound is enlarged and the pericardial caAuty 
exposed ; or, if no Avound be visible, the pericardium may be 
incised. 

{d) Treatment of pericardial cavity, and suture of heart and 
2 }ericardium. — The pericardial cavity is then sponged clean, and 
any Avound on this aspect of the heart united Avith interrupted 
sutures of catgut, jxassing through the heart muscle but avoiding 
its cavity. 

The Avound in the pericardium is then sutured, the edges 
being Avell everted. 

(e) Closure of external wound. — The resected ijortion of the 
thoracic Avail may then be reijlaced and sutured in position, and 
the skin incision closed. 
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OPERATIONS UPON THE CRANIUM 

Tkepiiinikg — 

For fracture of the skull. 

For extra-dural abscess or hfeiuorrhagc. 

For cerebral tumour or cyst. 

For cerebral abscess. 

For cerebellar tumour or cyst. 

For cerebellar abscess. 

Tapping and drainage of the lateral ventricle. 

For the removal of foreign bodies within the skull. 

For epilepsy. 

Temporary Resection of the Skull. 

Craniectomy, or Linear Craniotomy. 

In order to expose any of tlie cranial contents, for tlie purpose 
of performing upon them a surgical operation, it is necessary 
to remove a part of the bony brain case. This is usually done 
by the aid of an instrument called a trephine. In some cases, 
however, a chisel and a mallet will be more useful; and in 
others, especially in those cases in which it is wished to remove 
a large piece of the cranial vault, a small circular saw, driven by 
an electric or other form of motor, or a wire saw (Gigli) 'will ,be 
the most efficient. 

The operation of trephining and of resection of a portion of 
the cranial vault will be considered generally, since the methods 
of procedure in the different operations upon the cranium, which 
involve the removal of bone, are somewhat similar. 

It vdll be cpnvenient to first of all consider — (1) The impor- 
tant depressions and prominences which can be felt and seen on 
the surface of the cranium ; and (2) the points which may be 
determined by means of these ; and then (3) the underlying 
cranial contents which these points serve to indicate. 

The glabellar fossa . — This is a depression situated about 
a quarter of an inch above the root of the nose at the junction 
of the frontal and nasal bones. 
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OPERATIONS UPON THE GRANIUj^I 


The external occqntal 2^^'Otuhera'nce, or inion. — This is a pro- 
mineJice (varying a great deal in size) situated in the middle 
line at the junction of the vault and the base of the skull 
posteriorly ; the superior curved line of the occipital bone 
extends from it laterally in each direction forwards to the base 
of the mastoid process. 

The mastoid process. — This conical-shaped prominence is 
situated immediately behind the ear, with the base upwards and 



Fig. 281. — 'I'lepliiniug. Skull sUou iug positions of impoi tmit 
bony points, etc. 


a. Glabellar fossa. 

b. Bregma. 

c. Position of parietal for.aiiiiiia. 
(1. Lambda. 

Inion, or e-\ternal occipital 
protuberance. 


/. E.vternal angular process of 
frontal bone. 

!J. Stephanion. 

/i. Pterion. 
i. Mastoid process. 

A'. Asterion. 


apex downwards and forwards, wliilst the whole extent of its 
liosterior border is easily definable. 

The external auditory meatus. — This lies immediately in front 
of the upper ijortion of the base of the mastoid, and its cartilag- 
inous continuation- forms a sufficiently accurate guide to its 
bony margins. 

The supramsatal triangle . — This is a small more or less 
sharply defined depression, immediately above and behind the 
auditory meatus. 

The zygoma is the bridge of bone stretching forwards, hori- 
zontally, from the anterior margin of the auditory meatus to 
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The malar 2>'>’ominence, 'wliicli is situated at the outer and 
lower angle of the orbit. 

The external angular prominence of the frontal bone lies 
above the malar prominence, and constitutes the upper and 
outer angle of the orbit. 

The bregma . — This spot is situated on the vertex of the skull 
about the bisection of a line drawn vertically between the 
two external auditory meatuses ; whilst, if a point be taken 
about half an inch posterior to the bisection of the distance 
between the glabella and external occipital protuberance a 
spot will be found that may be termed the Eolandic spot. 
This also corresponds with the upper point of trisection in a 
line drawn between the bregma and external occipital protuber- 
ance ; the lower point of trisection in this line being one to 
which reference will be made later. 

The 2iterion is a spot in the temporal fossa that coincides 
Avith the point of bisection of a line drawn horizontally back- 
wards and parallel with the zygoma, from the external angular 
process of the frontal bone to a point vertically above the 
corresponding external auditory meatus. 

It may also be found by drawing a line vertically upwards 
from the centre of the zygoma, the pterion being situated at the 
point Avhere this line meets the above-mentioned horizontal 
line ; or, if a square be completed on a line drawn between the 
external angular prominence of the frontal bone and the malar 
prominence, with the upper border of the zygoma as a second 
side, the pterion. Avill correspond Avith its postero-superior 
angle. 

The coronal mture lies between the bregma and pterion; 
Avhere this suture crosses the temporal crest is the spot known 
as the stephaiiion, a point the same distance above the pterion 
as the pterion is above the zygoma, and in the same vertical 
line. 

The sagittal suture lies in the middle line for the anterior 
tAVO-thirds of the distance between the bregma and inion; its 
posterior extremity corresponding A\dth the lambda, Avhich can 
often be felt as a prominence opposite the loAver point of 
trisection in this line. 

The limits of the cerebrum may be marked out by draAving 
a line from a quarter of an inch above the external occipital 
protuberance behind, to the base of the mastoid process ; thence 
to the upper border of the external auditory meatus ; next to 
the external angular process of the frontal bone in a curved 
direction, the convexity being toAA’ards the prominence of the 
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malar bone ; and finally inwards to the middle line, a quarter 
of an inch above the depression at the root of the nose. 

The upper limits of the cerebellum can be defined by drawing 
a line a quarter of an inch below the superior curved line on 



Fig. 282. — Cranio-cerebnil topography. — Cdnxinghasi. 
Relations of the motor and .sensoiy areas to the convolutions 
and to Ghiene’s lines. 


G. Glabella. 

O. Inion. 

M. Mid-point between G. and O. 

T. Mid-point between JI. and O. 

S. Jlid-point between T. and 0. 

E. E.vternal angular process of frontal 
bone. 

P Root of zygoma (pre-auricular 
point). 

N. Mid-point of E-P. 

R. Mid-point of P-S. 

O. Mid-point of A-B. 


C-D. is drawn parallel to A-JI. 

Z. Post-auricular point. 

V-W. Guide to anterior limit of lateral 
sinus. 

Y. Mastoid antrum. 

*1. Site at which sub-arachnoid space 
may bo opened. 

*2. Site for draining lateral ventricle 
(Kocher). 

*3. Site for draining lateral ventricle 
(Keen). 


the occipital bone, and parallel to it, forwards to the centre of 
the base of the mastoid process ; the lower limit is situated about 
1 inch below the line, but, on account of the soft parts of the 
neck, can be less accurately marked out. 

The division between these two main jJortions of the brain 
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also corresponds with the attachment of the tentorium cerehelli. 
The divisions between the cerebral lobes are easily defined ; the 
median line between the glabella and external occipital pro- 
tuberance indicating the division between tlie cerebral hemi- 
spheres and the two halves of the cerebellum, and also the 
situation of the falx cerebri and falx cerebelli. 

The division between the frontal and parietal lobes corresponds 



Fig. 283. — Crauio-cerebral topograpli 3 '. — Cunnikgha.m. 

The meningeal arteries are red, the sulci black, the lateral sinus blue, 
the sutures serr.ated, and Chiene’s guiding lines blue. 

(The references are the same as Fig. 282.) 

nith the Rolandic fissure, which maj'^ be marked out by drawing 
a line from the Rolandic spot forwards and downAvards at an 
angle of 6 7 ‘5 Avith the posterior portion of the median line 
from glabella to inion, the former line also corresponds AAuth that 
joining the Rolandic spot and jAterion. 

The line of junction of the parietal and occipital lobes is in- 
dicated by joining the loAver jjoint of trisection in the line 
betAveen the bregma and inion AAuth the external auditory 
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meatus; the upper part of this line corresponding to tlic ex- 
ternal parieto-occipital fissure. The sei)aration between the 
teinporo-sphenoiclal and parietal lobes corresponds to the line 
drawn hoilzontally backwards from the external angular process. 

The pre- and post-central fissures lie respectively half an inch 
in front and behind the Rolaudic fissure, and thus the whole 
Rolandic area may be indicated. 

The main Sylvian fissure reaches the surface of the brain 
ojjjiosite the pterion in three limbs ; from this jDoint, extending 
vertically upwards half an inch ; directly forwards 1 inch ; whilst 
its posterior continuation runs directly backwards in the hori- 
zontal line in which the pterion lies, till vertically opposite the 
external auditory meatus, when, curving slightly' upwards for 
about 1 inch, it terminates. 

The superior longitudinal sinus lies usually immediately' to 
the right of the median glabella-inion line [for its entire ex- 
tent'), the inferior longitudinal sinus lies opposite the anterior 
two-thirds, and the straight sinus opposite the posterior third of 
the line. 

' The lat-eral sinus lies opposite the superior curved line of the 
occipital bbpe, not extending further forwards than the centre 
of the base of the mastoid jwocess, where it then curves down- 
wards and forwards to a point immediately below the external 
auditory meatus. 

2'he anterior branch of the middle meningeal artery is best 
sought at the pterion, and \\,s, piosterior branch at a spot vertic- 
ally above the mastoid process in a line drawn backwards hori- 
zontally through this point ; Avhilst the main trunk is op 2 )Osite 
a point a finger’s breadth abo^^e the centre of the zy'goma. The 
sujpra-meatal triangle indicates the situation of the mastoal 
antrum. 

Professor Chiene’s method of demarcating the different 
portions of the brain and intra-cranial contents is illustrated 
in Figs. 282 and 283. The folloAving fixed points are taken, 
viz, : — , \ 

G. Glabella. \ 

O. External occipital protuberance. 

M. The mid-point between G. and O. 

T. The three-quarter point between G. and O. 

S. The seven-eighth point between G. and O. 

E. The external angular jwocess of the frontal bone. 

P. The root of the zygoma. 

These points having been ascertained, E-P, P->S, and E-T are 
joined together. The lines E-P and P-S are bisected at points 
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N and E, and lines drawn from IM to N and ]\I to E. Tlie 
line A-B is bisected at C, and a line C-D is drawn parallel to 
A-IL 

The line ]\I-A demarcates the superior and inferior pre central 
sulci, and is known as the pre-central line. 

The line E-T, called the oblique or Sylvian line, intersects 
the 2 )re-central line at the point A, which overlies the jjterion 
and corresjionds to the Sylvian jjohit of the fissure of Sylvius, 



Fig. 284. — Trephining. Conical trephine with central pin fixed on a circular 
piece of metal, which fits in the interior of the trephine, and is easily 
removed. 

and to the anterior division of the middle meningeal artery. 
The termination of the Sylvian line, at the three-quarter jjoint 
T, overlies the external parieto-occipital fissure. 

By joining T-E, R-0 a triangle is maj)j)ed out which delimits 
the outer surface of the occipital lobe; the line T~R corre- 
sponds to the lambdoidal suture, whilst R-0 corresponds to or 
lies a little above the tentorium and the ujrper border of the lateral 
sinus. 

The parallelogram A-M-D-C overlies the Rolandic area, and 
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tlie pentagon A-B-R-P-N maps out the temporal lobe with 
the exception of its apex. 

Trephining. — Special instruments. — Periosteal elevator 
(straight and bent), bone forceps, gouge forceiw, small saw 
(Key’s), trephine, trephine brush, quill, chisel, and mallet, wire 



Fig. 285. —Trephining. Periostenl el'ev.itor. — H orsley. 


saw (Gigli’s), or a circular saw driven by a motor (if it is necessary 
to remove a large piece of bone), fine-toothed forceps, sponge- 
holders, trocar and cannula. 

Position . — The patient is placed in the dorsal position for 
nearly all operations u2)on the cranium, with the head turned 
towards the sound side. The 02)erati6n table should be of 



Fig. 286. — Operation table with head-rest for cranial operations. 


modei'ate height, so as to allow ready access to all 23arts of the 
wound. 

For many o2)erations, es2>ecially those U23on the cerebellum, or 
in the occipital region, or during which it is desirable to irrigate 
the field of operation, it is very convenient to have an operation 
table with a special head rest. Fig. 286 is a useful form. In 
any case the head portion of the table should be inclinable. 
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Operation. — The operation of trephining may he divided into 
the following stages, namely — (a) Demarcation, on the external 
surface of the cranium, of the part of the cranial contents 
which it is proposed to lay hare ; (b) formation of a flap con- 
sisting of the soft structures of the scalp ; (c) removal of a 
portion of the cranial bony vault; (d) incision of the mem- 
branes of the brain, and exposure of the brain surface, in those 
cases, such as cerebral tumour or abscess, in which it is 
necessary to go beyond the membranes ; 

(e) special treatment of diseased part, such 
as evacuation of pus from a cerebral abscess, 
or excision of an intra-cranial tumour ; (/) 
closure, complete or partial, of incision in 
membranes, and further treatment of wound ; 

(ff) after-treatment, 

In the operations of trephining and of 
osteoplastic resection of the skull the lines 
of the meningeal sinuses should be avoided 
as far as possible, as well as the region of the 
bony sutures. It is not always possible, how- 
ever, to avoid the sutures. 

(а) Demarcation on the external surface of 
the craniu/ni of the j^rt of the cranial contents 
which it is proposed to lay bare. — This can 
be effected by paying attention to the points 
which have been discussed under anatomical 
considerations. 

( б ) Formation of scalp flap. — The part to 

be operated upon having been determined, a 
semicircular incision is made in the scalp, 
which comprises this area, and is so situated 
that the base of the flap is towards the base 287 — Trephin- 

line of the brain, and the convexity towards in’g. Cliisel \vitli 
the vertex of the skull. The soft structures straight edge. 

of the scalp, including the pericranium, shordd 
be divided with the scalpel right down to the bone. The 
periosteal elevator is taken, and the periosteum is detached 
from the bone, and the flap of soft structures turned down. 
Often it is desirable and advantageous to make the scalp flap 
comprise the soft tissues of the scalp without the pericranium, 
and when the flap has been turned down to make a crucial 
incision through the pericranium, the centre of which is 
situated where the trephine is to be first aiiplied. This flap 
is held out of the way by a retractor or a silk suture passed 
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tlu'ougli its highest i^oint. All bleeding from the vessels of 
the scalj) is arrested b}- ligature or I’ressuro forceps. The 
circulation in the scalp may be controlled by placing a rubber 
band tiglitly round the head before commencing the operation. 

(c) Removal of a 2 ^oHion of the hony 
cmnium. — (1) By the use of a trej^hine. — A 
trephine i.s taken, of the sha])c shown in 
Pig. 284, the centre pin is introduced, and 
jdaced on the centre of the j^iece of bone 
whicli it is wished to remove. The pin is 
thrust into the Imne by a jmshing and 
rotatory movement, and then by a series 
of to-and-fro circular movements with the 
liand the teeth of the instrument are made 
to cut a circular groove in, the bone. Wlien 
a definite groove has been made the treifiiine 
is taken out of the wound, the central pin 
is removed, and the instrument is again 
introduced and the circle of' bone gradually 
sawn through. Care must be taken to 
avoid using the saw in a jerky manner, 
otherwise much longer time will be taken 
in removing the circle of bone. From time 
to time, as the sawing proceeds, the trejmine 
should bo taken from the wound, and the 
bone dust brushed out of the groove in the 
bone and from the teeth of the instrument. 
When the bone has been nearly cut through 
the crown can be lifted out either by a side- 
to-side movement with the trephine, or by 
lifting it up with a joeriosteal elevator. If 
the I’emoval of one crown of bone does not 
give sufficient space a second or even a 
third may be removed, and the intervening 
portions of bone detached with a saw or 
bone foi’ceps. 

Fig. 288 . — ^Trephining. (2) With a chisel and mallet. — In some 

Chisel grooved. forms of injury to the cranial vault the re- 
moval of the portion of bone can be effected 
most readily by the use of a chisel and mallet. Tliis is especi- 
ally the case in operations for the relief of a depressed fracture, 
in opening the frontal sinuses, and also in operations upon the 
mastoid cells. Figs. 287 to 289 are illustrations of instruments 
which are most useful for this purpose. 
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(3) With a wire saio. — Gigli’s form of %vire saw is tke best. 
Trephine openings are first made, and then the protector and 
wire of the saw are passed from one opening to the other and the 
bone divided from within outwards. 

(4) With a circular saio driven by a motor (surgical engine ). — 
When it is wished to remove a large piece of the bony cranium, 
as in the removal of a large intracranial tumour, this form of 
instrument may be used. No one, however, should attempt to 
use this instrument in a surgical operation until he lias had con- 
siderable experience in its use, and knows thoroughly how to 
manage and control it. 

As the portions of bone are removed they are placed in warm 
sterilised normal saline solution. 

If the object of the ojieration is evacuation of an extra-dural 
collection of pus, ligature of a meningeal artery, or removal of a 
growth of the bone or a depressed piece of the cranial vault, it 



Fig. 289. — Trephining. Mallet. 


will not be necessary to proceed more deeply. These objects can 
be accomplished through the opening which has already been 
made. 

If the nature of the affection necessitates incision of the 
membranes, this is now done. 

(d) Incision of the membranes of brain, etc. — Care must be 
taken, in making an incision through the dura mater, not to 
wound one of the large venous sinuses. The position of these 
has already been given. The dura mater is best opened by 
making a semilunar incision in it, the convexity being towards 
the vertex. The margins of this incision should be a short 
distance internal to those of the incision in the bone, so as to 
allow of closui'e later. When the flap of dnra mater so marked 
out has been turned down, any cj’st or abscess in the subdural 
space may be dealt with. If it is necessary to proceed further, 
the arachnoid membrane is incised. This is normally a very 
thin membrane, and lies in close contact with the pia mater. 
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It may, however, be thickened in diseased conditions. The 
pia mater, a very vascular membrane, is now laid bare and 
can be incised if requisite, so as to expose the cortex of the 
brain in the bottom of the wound. 

(e) Removal of diseased hrain tissue, etc. — In cases of cerebral 
abscess, cerebral tumour, or foreign body in the brain, or taj)- 
piug of the lateral ventricle, the cerebral operation proper can 
now be carried out. Details of these procedures arc given under 
the headings of the separate operations. 

(/) Further treatment of wound . — In a non - septic case, 
when the diseased portion or the foreign bodj^ has been removed, 
all bleeding from the surface of the brain is arrested, and the 
margins of the incision in the membranes are united by the 
insertion of fine silk sutures. Next, the portions of bone 
which have been removed are replaced in their original position, 
and finally the scalp fiajj is accui'ately stitched over them and 
dry aseptic dressings applied. In septic cases, drainage must be 
established. The portions of bone removed are not replaced in 
cases of this kind. Part of the external wound is left open for 
the exit of the drainage tube, whilst the remainder is closed in 
the ordinary manner. 

(jj) After-treatment . — The patient must be kept very quiet 
after the performance of an operation on the brain. In non- 
septic cases the dressings are left on for a week, and then taken 
off and the stitches removed. In suppurating cases the dress- 
ings must be frequently changed, so as to avoid as far as jjossiblc 
the accumulation of pus or septic fluid within the wound. 

For fracture of the skull. — Indications. — {a) Punctured 
fractures of the .skull. — All cases of punctured fracture should 
be trephined, and an examination made of the extent of the 
injury, since in this form of fracture the inner table of the skull 
is very often driven inwards and splintered, whilst the^pcterual 
wound is small and insignificant. \ 

Qj) Comjmuid depressed fractures . — It is the safest plan to 
operate on all cases of this kind, owdng to the fact that off§Ii' 
particles of dirt which have been carried in at the time of the 
injury are liable to escape notice and become the cause of sup- 
puration. This is especially the ca.se in bullet wounds. 

(c) Foreign holies embedded in the bones of the cranial 
vault, and possibly extending into the brain substance or pene- 
trating the membranes. 

(d) Simple depressed fractures of the skull. — In adults it is 
the best and safest plan of treatment to elevate all dejii’cssed 
fractures; the strictest aseptic i>rccautions being observed. If 
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this is not done, in a certain j)ercentage of cases, although there 
are no symptoms dependent upon the depressed bone at the time 
of the injury, they are liable to develop later in the form of 
focal (or Jacksonian) epilepsy. 

In children the bones of the skull are more elastic, and tend 
readily to resume their original position after a depression ; 
hence many such cases may safely be treated on the expectant 
plan without operation, if there are no symptoms due to the 
depressed bone or to cerebral hmmoiThage or abscess. 

Fositiun . — The patient is placed in the dorsal position, the 
head turned to the sound side, and placed upon the cranial rest 



Fl(!. 29U. — Trepliiuing. Depre'ised fracture of tlie skull iu frontal region, 
sliowing place where a trephine .should he applied. 


or supported by one or two sandbags. The surgeon stands on 
the affected side of the head, and his assistant opposite to him. 

Operation. — If the patient is unconscious as the result of the 
injury an anmsthetic is not necessary. If, however, one is 
required, chloroform is the best. 

An incision, semilunar in sha])e if possible, is made, which 
divides everything down to the bone. A flap is turned dowm- 
wards with the periosteal elevator, or, if muscle has to be 
detached, as when the injury involves tlie temporal fossa, with 
the scalpel. The flap should be large enough to fully expo.se 
the fracture and the adjacent portion of sound bone, the con- 
vexity of the flap being towards the vertex of the skull. 

The extent and nature of the fracture is now ascertained. If 
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there has been much splintering of bone, it is often jjossiblc to 
elevate or remove the depressed pieces with dressing forceps. 
If this cannot be done a crown of bone must be removed with 
the trej^hine, which will allow the elevation of the depressed 
fragments. A point is selected near one margin of the depressed 
portion, and the trephine, with the pin protruding, is placed 
upon it in such a manner that the pin rests upon sound bone. 
If it is thought that there has been much sjdintering, and that a 
.sharj) fragment has been driven into the brain, the entire circle 
of the trephine must rest upon sound bone. The area to be 
trephined having been determined, a crown of bone is removed 
in the usual manner. The elevator can now be inserted under- 
neath the depressed portion, and elevation accomplished. The 
margin of the trephine aperture on the sound bone is used as a 
fulcrum in lifting U2) the dejrressed jjart. 

If luemorrhage is taking place from the bottom of the wound, 
after the circle of bone has been removed, it may come from a 
branch of one of the meningeal arteries, usually the middle, 
from one of the sinuses, or, if the dura mater has been punctured, 
from the surface of the brain. In each case the site of bleeding 
must be ascertained, and a ligature apjdied to the bleedii^". 
point, or the wound packed with a strip of gauze. f 

When all hasmorrhage has been arrested, any tear in the dun 
mater is closed by the introduction of sutures. Next, the fraa 
ments of bone are replaced as far as possible in their original 
position, if they are not coutaminated with dirt, care being taken 
not to allow any sharj) edge to project towards the meninges. 
The margins of the incision in the scalj) are brought together 
and fixed in apposition by sutures. One angle of the wound is 
left open, and a drain of gauze jjassed down to the region of the 
fractured bone. Antise^Jtic dressings are lightly ai^plied, and 
fixed in position by strapping and a bandage. 

After-treatment. — In favourable cases the fragments will 
unite, and the external wound will heal by first intention. 
Should sujjpuration occur, free drainage must be maintained, 
and fomentations a^jplied. 

If a large gajj is left in the cranial wall, owing to non- 
union of the fragments, it may be necessary to jirovide the 
2)atient with a metal plate, which shall accurately cover the 
aperture in the bony skull, and helir to jn'otect it from 
injury. This is carried out at a .subsequent date. The metal 
2)late is usually jfiaced external to the skin, but in some cases 
it has been jfiaced directly upon the bone. The former is the 
better jjlan, ' 
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For extra-dural abscess or hsemorrbage. — Abscess. — The 
formation of an extra-dural abscess is usually preceded by an 
injui-y to the cranial bones overlying the seat of the abscess, 
the injured bone having become the seat of suppuration which 
has extended through it to the dura mater, owing to the de- 
velopment of a septic osteitis or osteomyelitis. An extra-dural 
abscess may also develop as the result of general pyaemia, but 
more commonly it is a precursor of this condition. 



Fig. 291. — The head of an adult female, in which the brain is exposed in situ. 
Bars of bone are left along the lines of the cranial sutures, and also along 
the line of the temporal ridge. — Coxningh.im. 


a. Fissure of Rolando. 
h. Pre-ocntral fissure. 

c. Post-central fissure. 

d. Bregma. 

c. Coronal suture. 

in. Fissure of Sylvius, 


/. Parieto-temporal suture. 

<j. Lambdoid suture. 

/(. Lambda. 

k. External occipital protuberance. 

l. Superior temporal crest. 

, posterior limb. 


When an extra-dural abscess has formed it usualljr causes the 
appearance of symptoms of hemiplegia, but often this condition 
is not well marked, or is masked bjr symptoms dependent upon 
general pytemia. In every case, however, in which the presence 
of pus between the bone and dura mater is suspected, or in 
which the bone is the seat of a septic, infective, or sujipurative 
process, trephining ought at once to be performed, and the 
diseased bone and the collection of pus removed. Stringent 
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antiseptic treatment is then carried out, Avitli tlie object of 
2 )reventing further extension of the suijpurativc ])roce.ss and the 
elimination of the diseased tissues. 

The actual operation in this case is similar to that described 
above. Free drainage must be established, and frequent irriga- 
tion ordered. 

Jlcemorrhage . — The ojierativc treatment of this condition is 
fully considered on page 460 in connection with ligature of the 
middle meningeal artery. 

For cerebral tumour or cyst. — The operations for the removal 
of tumours or cysts of the cerebrum are essentially similar, and 
will be considered together. An investigation of the nature of 
tumours which affect the ))rain has shown, from an analysis of 
a hundred cases, that fort 3 '-fivc were tuberculous, twenty-four 
gliomata, two glio-sarcomata, ten sarcomata, five carcinomata, 
one Ij'mphoma, one myxoma, four ej'sts, five gummata, and 
three doubtful. 

Indications. — (a) The jjresence of a tumour of the cerebrum, 
which is primary in nature, and is not associated with secondary 
growths elsewhere. In the case of tuberculous tumours the 
absence of general tuberculosis must be established before an 
operation is undertaken. In the case of a gumma, prolonged 
treatment with potassium iodide must be tried before an opera- 
tion is performed. 

(b) The presence of a cj'st of the cerebrum, or of the arach- 
noid, which is pressing upon the brain and causing S 3 unptoms. 

(c) The p’esence of a tumour of the dura mater, or of a cranial 
bone which has extended inwards and is causing S3un23toms of 
irritation, etc., owing to jrressure upon the brain matter’. 

Localisation of tumour or cyst. — Before commencing an 
operation ujron the cerebrum for the removal of a tumour or 
cyst, its position within the cranial cavit 3 ', or at least the 
jrortion of brain which is being jrressed upon, is determined 
from a consideration of the s 3 'm 2 )toms Avhich have a localising 
significance. 

Operation. — A large semicircular fiajr of the scalar is turned 
down in the usual manner, so as to exjrose the bone overl 3 ung 
the afiected jrortion of the brain. With the trejrhine, two or 
more crowns of bone are ’removed, the intervening bridge of 
osseous tissue cut through with the chisel, and the dura mater 
fully exi^osed. If the growth has arisen from the internal 
asi^ect of one of the cranial bones it Avill be discovered at this 
stage and can be removed. When the underl 3 dng portion of 
the dura mater or the brain has been involved in a groAvth from 
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the internal surface of a cranial bone, the infiltratecl portions 
are removed, provided that they are not too extensive. If the 
bone or the exposed part of the dura mater is not the seat of 
origin of the tumoui’, the dura mater is divided in the usual 
manner, so as to expose the surface of the brain covered by the 
arachnoid and pia mater. If the groAvth has arisen from the 
deep aspect of the dura mater, it is norv visible and can be 
extirpated; or if there is a cyst in the arachnoid, or in the 
superficial portion of the exposed part of the brain, it can be 
dissected out and removed. 

When a tumour of the cerebrum is being dealt with, the 
arachnoid and the pia mater are incised, and the limits of the 
tumour defined. In some cases the cortex of the brain will 



Fig. 292. — Relative topography of the chief subclivi.sioiis of 
the motor area. — C unnixgham. 


require to be incised before the tumour becomes visible. 
Usually, however, its location will be manifest before making an 
incision of this kind. When the locality and extent of the 
tumour have been determined, the brain substance is incised 
with a sharp scalpel all round the tumour, at right angles to the 
surface. By this means the tumour is freed except on its deep 
aspect ; it is lifted up, and its deep connections with the brain 
cut through. It can now be removed. Hjemorrhage may take 
place at this stage, but it can usually be readily arrested by 
packing the wound with strips of drj’ aseptic gauze and applying 
slight i)ressure. 

In many cases it will be found advisable to defer the removal 
of the cyst or tumour until several days after it has been exposed. 
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When the membranes liave been incised an ase2)tic dressing is 
applied, and the patient sent back to l:)ed. After three or four 
days the membranes will have become adherent to the margins of 
tile incision, and then removal of the tumour is effected as above. 

After the removal of the tumour or cyst, and the arrest of all 
luemorrhage, the margins of the incisions in the dura mater are 
united by sutures, and the external ivound closed. 

Sarcomatous growths which arise in or involve the cerebrum 
are very prone to recurrence, but even in these cases some im- 
provement of the patient’s condition may be effected, and life 
be prolonged by the operation. 

In the case of non-malignant tumours or of cysts the prog- 
nosis is much more hopeful. 

Tor cerebral abscess. — An abscess may involve any portion 
of the cerebrum, and its locality depends upon the pathological 
condition which has caused it. Thus, in abscess of the brain, 
dependent upon middle ear disease, it is usually located either 
in the posterior portion of the temporo-sphenoidal lobe, or in 
the anterior and external portion of the lateral lobe of the 
cerebellum of the corresponding side. When the abscess is due 
to an injury such as a perforating wound, it is situated in the 
injured area, whilst if it is due to pytemia it may be located in 
any portion of the brain. In the latter case, multiple abscesses 
are often met with. 

Indications . — (a) Abscess of the cerebrum, dependent npon a 
suppurative affection of the middle ear . — This is usually located 
in the lower and posterior part of the temporo-sjohenoidal lobe 
of the affected side. 


(b) Abscess of the brain due to an injury. — If the injup' is 
a perforating one, or the abscess has formed around a f/ ^^^ 
body Avithin the brain, the nature of the injury and its\^o^’ 
of application Avill help to determine the locality of the 
When the abscess is dcA'eloiJed in connection Avith a foreign 
body, such as a bullet. X-ray photography may help to define 
the position. In these cases a photograph must be taken in 
both the antero-posterior and the transverse direction. 

(c) . Py comic abscess of the cerebrum. — If there is reason to 
think that a ijytemic abscess of the brain is single, and there 
are no jAyfemic abscesses elsewhere, it is advisable to operate. 
If, hoAvever, an abscess of the brain is only one of a nAimber of 
pyeemic abscesses, it is scarcely adAusable to perform an opera- 
tion, as good results can scarcely be exjAected to folloAV. Each 
case of pyaemic abscess of the brain must, however, be considered 
on its merits, and no general rules can be given as to operation. 
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Operation . — For an abscess of the temjioro-sphenoidal lobe. 

An abscess of the teinporo-sphenoidal lobe, wlien it is clue 
to extension of a suppurative process from the middle ear, is 
usually situated, in an adult, underneath a point 1 or 1-| inches 
above and slightly behind the external auditory meatus. 

An incision is made through the scalp in a line corresponding 
to the free margin of the auricle, and a flap including all the soft 
structures turned forwards. In the anterior and upper part of 
the flap a portion of the temporal muscle will be included. 
The trephine is then applied in such a manner that the pin is 
upon a point 1 inch above the external auditory meatus, as shown 
in Eig. 29.3. A trephine vuth a diameter of 1 inch should be 



used. The crown of bone having been removed, the dura mater 
is incised, care being taking to avoid the posterior branch of 
the middle meningeal artery, or if it is in the way it should 
be ligatured before division. The surface of the brain will now 
be exposed, and often the subdural and subarachnoid spaces wall 
be obliterated in the exposed area by inflammatory adhesions. 
In cases of suppuration the cerebral substance will protrude 
into the wound, and the position of the abscess can be seen. 
If it is not visible from the surface, a trocar and cannula should 
be carefully pushed inwards so as to find the exact situation of 
the pus. When this has been done a grooved director is passed 
into the abscess cavity along the .side of the trocar, an incision 
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is made tliroiigli the overlying brain substance, and tlie ])us ’ 
evacuated, care being taken to protect the margins of tlie in- 
cision with strips of asei)tic gauze. The cavity is irrigated with 
au antiseptic solution, and a drainage tube passed into the 
bottom of the cavitj’^ and stitched to the inferior angle of the 
external incision. The remainder of the incision is closed by 
the insertion of sutures. When there are no adhesions between 
the dura mater and the affected i»ortion of the brain it is 
probably safer, after the ])us has been evacuated, to carefully 
pack the interior of the abscess cavitj', for the first feM’ da3’.s, 
with strips of antiseptic gauze, so as to avoid, if possible, the 
spread of the inflammation to the meninges at the base. If 

the tube is used in these cases 
from the first, the ])us is liable 
to escape along its side and 
gravitate towards the base of 
the brain. 

It is not advisable to replace 
the bone in cases of this kind. 

When the locality of the pus 
is not exposed by the removal 
of the first trephine crown, a 
second one should be taken 
out, or the original opening 
enlarged with a chisel or AUth 
gouge forcejAS. 

For cerebellar tumour or 
cyst. — The diagnosis of tumour 
or cyst of the cerebellum is 
difficult, owing to the unccr- 
cerebellnm. tainty of the symptoms Avhich 

are produced by growths in 
this situation. AYlien, however, it is possible to make a diag- 
nosis, Avith a reasonable amount of ccrtaint}', that a tumour or 
cyst of the cerebellum is present and is confined to one side, 
an attempt .should be made to j-emove it by o])eration. 

Position . — The patient is placed in the semi-prone position, 
and tying upon the sound side. The neck is supported bj' a 
sandbag. The operator stands behind the i^atient, and his 
assistant opposite. 

Operation. — An incision, semicircular in shape, is made, 
commencing at the posterior aspect of the apex of the mastoid 
jn-occss, and extending upAA'ards to the base of the mastoid, and 
then along the superior curved line of the occipital for tAA'o-thirds of 
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tlie distance towards the external occipital protuberance (Eig. 294). 
This incision is extended down to the bone. In the first part the 
cut fibres of the sterno-niastoid will be divided, and internally 
tlie occipital artery must either be pulled aside or ligatured aiid 
divided. It will be found crossing the superior curved line of 
the occipital bone at the inner part of the incision. With the 
scalpel and periosteal elevator a flap is turned downwards so 
as to expose the posterior aspect of the base of the mastoid, 
and that portion of the occiintal bone which lies below the 
superior curved line. Care must be taken not to separate the 
soft structures too far inwards, otherwise the spinal canal may 
be opened, and the medulla injured between the occipital bone 
and the atlas. When a sufficient area of bone has been ex- 
posed a trephine is applied and a circle of bone removed. In 
doing this, care must be taken to place the trephine belorv the 
line of the lateral sinus. The bone in this region is often very 
thin, in which case it can be readily removed with a chisel and 
mallet. When the bone has been removed the dura mater is 
opened by making a semilunar incision in it with the base 
towards the lateral sinus. The cerebellum is now exposed, and 
the tumour or cyst sought for, after the manner mentioned in 
connection with tumours of the cerebrum. 

The further treatment is similar to that recommended in 
connection with cerebral tumours and cysts. 

For cerebellar abscess. — Cerebellar abscess occurs in the 
majority of cases as a complication of mastoid disease. It may 
occur, however, in the course of pymmia, or as a result of an 
injury. Whenever its existence can be diagnosed an operation 
is indicated, unless general pyaemia is present and there is no 
hope of good results following operative interference. 

Operation. — An abscess of the cerebellum usually involves the 
anterior and cxtcriral portion of one lateral lobe. 

An incision is irrade similar to that described in the iireceding 
paragraph, and the abscess exposed. Evacuation and drainage 
is established as in an abscess of the temporo-sphenoidal lobe 
of the cerebrum (y.-y., p. 429). 

Tapping and drainage of the lateral ventricle. — This 
operation has been performed for hydroceiflialus, but as yet with 
very poor results. 

Operation. — The side of the skull upon which it is jn-oposed 
to operate having been decided, an aperture is made in the skull 
1 j inches above and slightly behind the external auditory meatus, 
as in trephining for temporo-sphenoidal abscess (Fig. 293). 
When the dura mater has been turned aside a trocar is pushed 
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inwards towards a point 21 indies above the external auditory 
meatus of the o])])osite side. After pushing tlie trocar or needle 
through a variable thickness of brain matter, diminished re- 
sistance is experienced to the passage of the trocar, and fluid 
escapes. The fluid is allowed to escape slowly'. If it is wished 
to drain the ventricle a tube is jwssed inward.s, and fixed in 
position by stitching it to the margins of the j^arietal wound. 

For the removal of foreign bodies within the skuU. — In 
the treatment of compound depressed or punctured fractures of 
the skull it is often necessary' to seek for and remove foreign 
bodies. 

In these cases the trephine is applied in the region of the 
fracture, and an attempt made to trace the course of the bullet 
or other foreign body from its apertime of entrance. 

It occasionally happens, however, that a bullet becomes em- 
bedded either in the brain or the membranes, and gives rise to 
no localisiiig symptoms. In these cases, if it is thought necessary' 
to attempt the extraction of the bullet or foreign body', an 
X-ray photograjjh should be taken in order to find out where 
the foreign body has become fixed. 

In the first class of cases a light bullet-probe is passed along 
the wound, the instrument being allowed to find its way' more 
by' its own weight than by' pressure exerted by the surgeon. If 
a hard substance is felt, bullet forceps are passed along the 
probe, and an attempt made to extract the foreign body. 

When the missile has passed through the brain, and is located 
on the opposite side of the .skull to the fracture, it is advisable 
to make a second trephine opening over the foreign body', and 
remove it through this. Such a method of treatment, especially' 
in the case of irregular and angular bodies, entails less injury 
to the brain substance than when it is removed with long 
forceps through the aperture of entrance. 

When the position of a bullet or foreign body' has been located 
within the cranium by' the aid of two X-ray photographs, one 
taken in an antero-posterior and the other in a transverse 
direction, it is marked out on the surface of the scalp w’ith an 
aniline pencil. Next, a semilunar flap of the scalp is turned 
down in the usual manner, and the bone removed w'itli a 
trephine. The dura mater is incised if necessary, and the brain 
substance as well, when the bullet is underneath the cortex, and 
by this means the foreign body is laid bai’e. It is seized by' 
forceps of appropriate shai>e, and removed. All ha 3 morrhage 
from the brain tissue is arrested, the incision in the dura mater 
is sewn lip, the fragments of bone are replaced in their original 
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position, and the scalp wound closed by a series of interrupted 
sutures. 

When the bullet or foreign body has given rise to suppuration, 
the cavity is treated according to the method describecl in con- 
nection with cerebral abscess. 

Operative treatment of Jacksonian or focal epilepsy. — 
Indications. — Whenever the fits of epilepsy repeatedly 
commence by movements in a small and definite grouj) of 
muscles, it is justifiable to expose that portion of the cortex 
of the brain in which the cortical centres for these muscles 
are located. If a tumour of the bone or meninges, or a cyst 
or tumour of the cerebrum, is found, it is removed, according to 
one of the methods previously described. 

If, hoM'ever, the exposed part of the cortex of the brain is 
apparently healthy, and no tumour can be discovered in the 
subcortical tissue, it does not appear to be justifiable to remove 
a wedge-shaped portion of brain tissue which shall include the 
cortical motor centres of the affected group of muscles. If this 
is done, the corresponding muscles become paralysed and the 
limb useless. Moreover, the scar Avhich results from the removal 
of a portion of the brain will usually contract and affect the 
adjacent motor centres. 

Temporary resection of the skull. — The term “temporary 
resection of the skull,-” or osteoplastic resection, is given to that 
operation in which a flap of the skull wall is turned back vuthout 
completely detaching it; and, after an examination has been 
made of the exposed cranial contents, or an operation has been 
performed upon them, this flap is replaced in its original position 
and fixed by the insertion of a few sutures in the seal]}. 

Indications . — This operation is indicated in cases in which it 
is advisable to make an extensive examination of the ci-anial con- 
tents, or in which a large piece of bone must be removed in 
order to obtain the requisite amount of room for the removal of 
an intracranial tumour. 

After the osteoplastic flap has been turned down and the 
extent of the disease determined, the condition of the patient 
maj' be such that it is advisable to defer the intracranial portion 
of the operation until a later date (four to eight days later). 
Goirsequently it is always necessary to carefully watch the condi- 
tion of the pulse, etc., and if the patient exhibits signs of severe 
shock to replace the flap, fix it with a few sutures, apply dress- 
ings, and postpone the completion of the operation until later. 

Instruments . — As for trephining, with the addition of a Gigli’s 
wire saAv, special large cutting bone forceps (and when preferred 
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a surgical circular saw driven by an electric or other form of 
motor). 

Position . — The patient is placed in the dor.sal ])osition, with 
the head turned to the side opposite to that on which the opera- 
tion is to bo performed, and the head resting on the special head 
rest of the operation table, or supported b}' short firm sandbags. 

Operation. — An incision fl, or broadly pyriform in shape, with 
the attached base below, and if possible in the temporal region, 



Fig. 295. — Temporary resection of the skull. The flap of soft tissues 
has been partially turned down, four trephine holes made, and 
a director and the wire of a Gigli’s saw inserted. 


overlying the portion of the brain it is wished to la}' bare is 
made with the scalpel, all the soft structures of the scalp includ- 
ing the pericranium being divided. Next with a periosteal 
elevator the pericranium is sciiarated from its attachment to the 
bone for about one-third of an inch on each side of the incision. 
Four trephine aiiortures are now made through the skull — at 
each lower extremity of the incision, and at each angle of the 
broad upper portion, in the positions shown in Fig. 295. The 
crowUs of bone having been removed, a director of whalebone or 
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soft copper is taken and the dura mater separated from the inner 
table of the cranial bones betvfeen the upper two openings and 
the ends allowed to remain protruding. The wire of a Gigli’s 
saw is next passed along the director, and the bone divided from 
without inwards between the two apertures. The soft copjoer 
director must be left in position as the bone is being cut through, 
otherwise the dura mater and underlying brain may be injured. 
The bone should be cut through in a sloping manner, so that the 



Fio. 296. — Temporary resection of tlic sknll. Tlie osteoplastic flap lias 
been turned down and tlic meninges exposed. 


divided portions of bone arc bex'elled at the expense of the outer 
table. The object of bevelling the bone in this manner is to 
ensure that the margins of the divided bone remain in exact 
apposition after the osteoplastic flap has been replaced, and not 
tend to be pushed inwards by the pressure of a bandage. 

A similar proceeding is then carried out on each side, and 
when these are completed the bone flap will only remain 
attached by its ba.se in the temporal region. A strong ruginc or 
elevator is next taken, and with it the bony flap is forcibly lifted 
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up, fractured at its base, and turned back (Fig; 296). In old 
people, or people Avitb thick cranial bones, it will usually be neces- 
sary to partially divide with the Gigli saw or a chisel the piece of 
bone in the base of the Hap. The dura mater is detaclied from the 



Fig. 297. — Forceps (Keen’s 
for removing portions of 
cranial bones. 


internal aspect of the bony flap vith a 
jicriosteal elevator as the flai) is turned 
down. 

The examination of the intracranial 
contents is now made, the dura mater 
being divided a little internal to the 
line of the original incision, if necessary. 

MTien the intracranial examination, or 
further operation, has been performed (see 
p. 423 et seq.), the margins of the incision 
in the dura mater are approximated 
and united with sutures, and the flap 
of bone and soft tissue of the scalp is 
turned back into its original position, 
and fixed by the insertion of sutures. 
Usually it is advisable to place a rubber 
drain in the lower and posterior angle 
of the wound, which is removed at the ex- 
jiirationof twenty-four orthirty-six hours. 

If sufficient tissue is not left at the 
attached jiart of the bone flaj) the 
reflected piece of bone is liable to 
necrose, especially in people who are no 
longer young. 

Craniectomy, or linear craniotomy. 
— The operation of craniectomy has for 
its object the removal of a portion of 
the bony cranium. 

Indications. — (a) Some forms of 
microcephalus, in which there has been 
jjremature union along the lines of the 
sutures. 

(h) Cases of eai’ty closure of the 
sutures, dependent upon sjmostosis of 
the cranial bones, and not necessarily 


associated with microcephalus, but usually with epilepsy. 

A linear piece of the parietal bone, parallel to the sagittal 
suture and a short distance external to it, is generally removed. 
Portions of the frontal and occipital liones may be removed as 
. well. 
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Operation. — An incision is made parallel with and slightly 
external to the superior longitudinal sinus, commencing at the 
lambda and terminating at the bregma or a point more anterior ; 
this divides all the soft tissues of the scalp, including the peri- 
cranium. A flap is dissected outwards for a short distance, 
and then a trephine, inch in diameter, is used to remove a 
crown of bone. Cutting forceps or Keen’s forceps are then 
taken, and a strip of bone ^ inch in width is removed for the 
entire length of the incision, from the exposed portion of 
the parietal bone, and also from the occipital and frontal 
bones if it is considered to be requisite. This strip of bone may 
be removed with a Key’s saw. The pericranium is removed 
along with the bone. Care must be taken not to injure the dura 



Fia. 298. — Key’s saw. 


mater, since in cases which require this operation it is usually 
closely adherent. ^Yhen the strip of bone has been removed 
all bleeding is arrested, and the extei’nal wound closed by 
sutures. 

Usually it is only necessary to perform the operation upon 
one side ; if, however, the nature of the case necessitates a bi- 
lateral operation, a similar portion of bone must be removed 
from the other side. This is done after the patient has quite 
recovered from the first operation. 

The results which have followed the performance of this 
operation have as yet not been good. Since, however, the cases 
arc hopeless without operation, it is generally advisable that 
some surgical measure such as the above should bo attempted. 
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OPERATIONS UPON THE SPINAL COLUMN 
AND SPINAL CORD 


Laminectomy. 

Ol’EKATIONS EOll Sl'lNA BiFIDA— 

1. By injection. 

2. By exci.sion. 

Oi'BRATION FOR CaRIES OF THE BODIES OF THE VERTIvRK.E. 

Lumrar Punoture. 

Laminectomy. — Laminectomy' is an ojieration Avliich has for 
its object the division of the laniime of one or more vertebrie. 

Indications. — (a) Some cases of caries of the spinal column, 
accomjranied by the formation of inflammatory products which 
cause pressure upon the spinal cord. 

(h) Fractures of the spinal column in which a piece of bone 
jrresses upon the spinal cord or causes intrasjiinal hiemorrhage. 

(c) Intraspinal tumours or cysts which are thought to be 
capable of removal. 

(d) Foreign bodie.s, such as bullets or ])ieces of broken knives, 
within the spinal canal. 

Special mstruments . — Resection knife, periosteal elevator, 
Hey’s saw, wide retractors, bone forceps, fine-toothed forceps 
and fine scissors, chisel and mallet, laminectomy forcejjs. 

Position . — The patient lies in the semiprone position close to 
one edge of the table, or ujron his face in the comijlete prone 
position. The surgeon stands behind the patient, close to the 
I’egion of the spine ujjon which he is going to operate, or upon 
one side when the patient is lying jJi’one. His assistant stands 
opposite to him. 

Operation. — The region of the .sjhual column upon which it 
is proirosed to operate having been decided, a vertical incision 
4 inches in length is made in the middle line of the back, the centre 
of the incision being opposite the centre of the affected portion 
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of the .spine (Fig. 299). With the lesection knife the erector 
&pin;e muscles are sei^arated from the sxhnes and laminin of the 
vertehraj, the periosteum being detached along with the muscles 
as far as possible. By this means the posteiior aspect of the 


vertebrcG is exposed. A s^recial form 
of bone forceps (Fig. 300) is now 
taken, and the smaller blade passed 
beneath one of the laminin of the lowest 
veitebra upon nhich it is x>i‘oposed to 
ox^erate, and the lamina divided close 
to its junction with the transverse 
process. The laminin may be x^artially 
sawn through with a Hey’s saw (Fig. 
298) before division. This xn'ocedure 
is lepeated upon the opposite side. The 
ligamenta subflava which fix the loAver 
borders of the pa-i’tis'-ily sepaiated 
laminin to the vertebra below are 
divided with the scalpel, and then the 
united lamimn and spinous piocesses 






I'K.. 200.- L iimiin loiin . <r. PoMtioii I'lc. oOO.- L uimi(.ctoiii\ 

of inci'ion foi lowii doi'-nl icmoii. forceps. 


are raided u]n\ai(ls. Tlie lamimn of the \eitebra abo\e aie 
di^ ided in a similar manner, and lifted ux) along vith the liiNt. 
By this means a bon}' and ligamentous lla]), consisting ot the 
l.unin.n and intervening ligaments of two veitebi'in, is xiartially 
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separated and lifted upwards, and tlie interior of the spinal 
column opened. 

Any tumour or cyst, projecting spicule of bone, sequestrum, 
or collection of tuberculous material or blood, can now be dealt 
with. If more space be required the lamime of one or more 
additional vertebne may be divided. 

If it be necessaiy to expose the spinal cord, the intraspinal 
veins and fatty tissue are pulled aside and the dorsal aspect of 
the dura mater exposed. A vertical incision is made through 
this in the middle line, either with the scalpel or with fine scissors 
and toothed forceps. The margins of this incision are held apart, 

and the spinal cord, together with 
the region of the spinal nerves, laid 
bare. If hmmorrhage has taken 
place within the dura mater the 
blood is removed. 

When it has been found necessary 
to open the dura mater, the incision 
is afterwards closed with a series of 
fine silk sutures. 

In those cases in which the opera- 
tion has been done for fracture of' 
the sjnnal column, intraspinal he- 
morrhage or tumour, the bony and 
ligamentous flap is replaced and the 
wound closed by the insertion of 
sutures. 

In inflammatory or tuberculous 
cases the lamine arc usually entirely 
removed ; the upper part of the 
wound is closed with sutures, and 
the lower part left open for drainage. 

Operation for spina bifida. — Indications . — Those cases of 
sjjina bifida which do not tend to undergo spontaneous cure, and 
in which a fatal result is to be ajjprehended in the absence of 
surgical treatment. 

Operation. — Two methods of treatment have been made 
use of, one of which consists in the injection of an irritant 
fluid into the sac, and the other incomplete removal of the 



Fig. 301. — Spina biiida. Opera- 
tion for radical cure. Line of 
incision through skin over 
lateral margins of tumour. 


sac. 

(a) Injection . — The fluid which is generally used for this 
purpose consists of a mixture of iodine, iodide of potassium, 
and glycerin, in the following ifroportions : — Iodine, 10 grs. ; 
jiotassium iodide, 30 grs. ; glycerin, 1 oz. (Slorton’s fluid). 



CAEIES OF THE BODIES OF THE VERTEERHi: 441 


Injection sliould be limited to those cases in which the spinal 
cord does 7iot occup}’’ the interior of the sac. 

A long fine needle, to which is attached a small syringe, is 
pushed into the base of the tumour, care being taken that it 
passes through sound tissue. The fluid is withdrawn from the 
interior of the swelling and then 1 or 2 drms. of the injection 
fluid are introduced. 

Tliis operation generally has to be repeated several times in 
order to effect a cure. 

(6) Excision.— An oval-shaped incision is made around the base 
of the tumour (Fig. 301), and the .sac dissected from the surround- 
ing tissues until the margins of the deficiency in the wall of the 
.spinal canal have been reached. The sac is nov' opened, the con- 
tained fluid allowed to escape, and any nervous structures which 
may happen to be within the sac returned, if possible, into the 
spinal canal. The distal portion of the sac is cut away, and the 
margins of the aperture which is left carefully approximated b}^ 
the insertion of numerous fine silk sutures. The erector spinas 
muscles on each side of the opening are separated for a short 
distance, and then united over the stump of the .sae. The 
operation is completed by closing the skin incision in the usual 
manner. 

Operation for caries of the bodies of the vertebrae. — An 
operation may be performed for the removal of collections of 
pus, which are dependent upon caries of the anterior portions 
of the bodies of the vertebne in the lumbar and in the dorsal 
region. 

Special iusii'umcnis . — Large flat retractors, bone forceps, 
sequestrum forcep.s, Yolkmann’s simoon. 

Position . — The patient is placed in the semiprone position, 
lying upon the sound side, with a pillow beneath the loin. The 
surgeon stands behind the patient, and the assistant oi)positc to 
him. 

Operation. — A vertical inci.sion 3 inches in length is made 
in the lumbar i-egion, over the outer ])art of the erector spinm 
muscle, commencing above a short distance below the lower 
border of the last rib. The .skin, fascia, and .sheath of the 
erector spina' muscle are cut through and the vertical fibres of 
the muscle laid bare. This muscle is strongly drawn inwards, 
in order to expose the middle layer of the lumbar ajioneurosi.s, 
which fonns the anterior portion of its sheath. With the left 
foretingor the surgeon feels for the apices of the transverse pro- 
cesses of the lumbar vertebne in the floor and inner part of the 
wound. When these bony jjrominences can be felt, a vertical 

=5 
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incision is made tlirougli tlie anterioi- layer of the sheath of the 
erector spime immediately external to these j^rocesses. The 
lamina of lumbar aponeurosis thus divided is drawn outward so 
as to lay bare the posterior aspect of the quadratus lumborum 
muscle, the fibres of which run in a slightly oblique direction. 
The fibres of this muscle are detached from the transverse pro- 
cesses, care being taken to avoid the lumbar arteries and their 
branches. These vessels lie in the intervals between the transverse 
processes. When the quadratus lumborum has been separated 
it is retracted outwards. The posterior aspect of the sheath of 
the psoas muscle is now exposed. The muscle is detached from 
the transverse jirocess of one of the vcrtebrie, and an aperture made 
into the abscess cavity. The surgeon’s forefinger is then passed 
along the anterior aspect of one of the transverse processes until 
the body of the vertebra is reached. 

The aperture in the sheath of the psoas muscle can now be 
increased to any desired extent, and the contents of the abscess 
cavity removed. The forefinger .should examine the interior of 
the abscess in order to locate the difterent pouches and pockets, 
and also the presence of pieces of necrosed bone. 

The latter are removed with sequestrum forceps, and then 
the interior of the abscess cavity is irrigated vdth an antiseptic 
solution, such as perchloride of mercury (1 in 2000). 

After irrigation, the wall of the abscess caUty is scraped with 
the surgeon’s forefinger, or some form of blunt instrument, in 
order to detach as much of the lining membrane as possible. 

Careful sponging with small sponges on holders will often 
materially help in removing all fiakes of tuberculous material. 
The cavity is again irrigated, then carefully sponged dry, and 
the external wound closed by the introduction of sutures. 
Buried sutures should be used for the closure of the deeper parts 
of the wound. 

After-treatment . — The patient is kept in bed at absolute rest 
until the parts have healed. Often this entails rest in bed for 
several months. 

Lumbar puncture of the spinal canal. — Indications . — The 
indications for this operation are cases of hydrocephalus, 
where it is performed in order to effect drainage, or for the 
purposes of injection of some ansesthetic solution, and for pur- 
pose of diagnosis in bacterial affections of the membranes of the 
brain and spinal cord. 

Special instruments . — Fine trocar and cannula, and injection 
apparatus. 

Position . — The patient lies in the semipronc jmsition, with 
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the thigh flexed on the abdomen, and the surgeon stands behind 
him ; or lie may be seated witli the head and shoulders bent 
forwards, the object in botli cases being to separate the lumbar 
spines .and laminm. 

Operation. — Tlie space between the fourth and fifth lumbar 
vertebrre is selected, and a point determined which lies immedi- 
ately below the bisection of a line drawn transversely between 
the highest parts of the iliac crests. With the left index- 
finger on the fourth lumbar .S 2 )ine the trocar is thrust into the 
vertebral canal about a quarter of an inch to one side and just 
below this prominence, the jJoiut being directed inwards and 
upwards. 

Should the needle engage bone the direction is inaccurate, and 
it is best to withdraw it a little and thrust it in through the 
same skin puncture a little lower, since manijiulations of the 
buried needle give jiain, and risk breaking it .against the laminm. 

The point of the needle having found the c.anal, the trocfir is 
withdrawn, when some drops of cerebro-spinal fluid should run 
from the cannula, and the required measures m.ay then be adopted. 
In the adult the end of the spinal cord is situate oi)posite the 
lower border of the first lumbar vertebra, and in the child 
opposite the lower border of the second. 

The average distance from the surface is a little more than 
1 inch. 



CHAPTER XXIII 


THE LIGATURE OF ARTERIES 


Indications for operations upon arteries. — The folIoAnng 
are the most important clinical conditions which may necessitate 
the ligature of an artery : — 

Aneurysm. 

Primary and secondary lipemorrhage. 

Proparator}' to the removal of important organs^ in order to avoid 
excessive hajmorrhage. 

Certain cases of pulsating tumours — for example, ligature of the 
internal carotid for a pulsating tumour of the orbit. 

Certain cases of malignant tumours which have undergone ulcera- 
tion and are liable to li.'cmorrhage, or in order to arrest their 
growth. 


ires. 

arts 


The position of the patient and the operator. — The posi- 
tions of the patient and the surgeon depend upon the situation 
of the artery which it is proposed to ligate. The patient is 
placed in a position which permits the exact demarcation of the 
blood vessel, and allows of easy access to it ; "whilst the surgeon 
stands, in the majority of instances, at that side of th“. 
which is to be operated upon, his chief assistant br 
opjjosite side. 

Instruments. — The instruments which are requ 
ligature of arteries are — 

1. Knife. — An ordinary scalpel, not too large, is j 
purpose. Some surgeons advise that the skin • 
be made with a large one, and the deep dissection^'* ^ 

one; this, however, is not necessary. hj- /uhalus, 

2. Dissecting forceijs. — These should be of inedm <vm s\the 
not too sharp at the points ; tw'o pairs are requisip^^i^e. 

deep artery is being ligatured it may be advi.^able)i'‘''‘“ to 
addition a long pair of forceps with fine serrated poiu‘ ts, \\ 
to seize the sheath of the artery while opening it; bu'ii'J'^t tin 
not usually necessary, as the ordinary dissecting forci 
generally be used for this purpose. 
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3. Retractors . — The kind which is most useful depends upon 
the artery which is being ligatured. Thus, for the iliac arteries, 


or whenever there is a deep 
wound, wide retractors are the 
best; while, when the vessel is 
superficial, blunt hooks serve 
the purpose. In the case of deep 
wounds it is better to have both 
blunt hooks and broad and deep 
retractors. 

4. Pressure forceps. — These 
are for the arrest of hsemorrhage 
from the margins of the wound. 
Several pairs are requisite. 
When operating upon large 
arteries it is advisable to have 
an elastic tourniquet at hand; 
this may be found necessary for 
the control of serious and sudden 
hiemorrhages. 

5. Aneurysm needle. — An 
brdinary curved needle is sufla- 
cient in most cases, but for deep- 
seated arteries, such as the iliacs,a 
double-curved needle will be most 
useful (Fig. 302). Two of these 
should be at hand, one curved to 
the right and the other to the left. 

6. Ligature and suture mat- 
erial . — This should be of two 
thicknesses, one for the vessel 
itself, and the other for the 
ligation of aii}'^ small vessels 
which may be cut during the 
operation, and for sewing up the 
wound afterwards. Silk is the 

, best ligature material, but many 

I surgeons prefer chromicised cat- 
gut. For the e.xternal wound, 
salmon-gut will be found the 
best. 



Fig. 302. — Ligature of arteries. 
Aueurjsm needles witli a double 
curve, one to the right and the 
other to the left. 


7. ILeedles. — An ordinaiy medium-sized half-curved or 
straight needle is used for serving up the external wound. 
When it is necessary to introduce a tier of deep sutures 
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a fully curved needle and a needle-liolder ■will be found 
requisite. 

General metliod of operating. — The operation for the ligature 
of an artery in its continuity consists of several distinct stages, 
namely — 

(a) Tlie skin incision . — The anatomical position of the artery 
is determined according to the directions ■which are given in the 
text-books of anatomy. Great care must be taken in placing 
the i^atient in the correct attitude, so as to avoid the possibility 
of a mistake being made. l^Tien this has been done an incision 
is made through the skin, usually in the line of the blood vessel, 
varying in length according to the size of the artery and its 
dejith from the surface of the body. Thus, in ligature of the 
radial at the ■m.'ist, an incision of H inches is quite sufficient, 
whilst for the first portion of the axillary arterj' it must be 
4 inches long. As a general rule, it is advisable to make a 
moderately long incision, since no harm can be done by this, 
and the dangers of working in a confined space are avoided. In 

operations on the face or the 

exposed parts of the ex- 

\ tremities, it is better to 
making too long an 
incision, on account of the 

Fig. 303.-Form of retractor suiti^e for scar being visible, 

use iu exposure of an artery, '' llllst infl-king tli6 inciSlOTi 

through the skin, the knife 
may be held in either the “dinner-knife” or the “dissecting” 
position (Figs. 37 and 35). In the case of small incisions it is 
advisable to adopt the latter method, and for long incisions the 
former. The blade of the knife should be sloped whilst making 
the main part of the wound, and, finalljq it should be brought 
out vertically, so as to avoid “tailing,” and to ensure that the 
wound is of equal depth for its entii'e extent. Care must be 
taken to avoid damage to any superficial veins when the skin 
incision is made ; but if one of these structures cannot be easily 
avoided it must be cut through and its two e.xtremities tied. 

(V) The division of the deejy fascia . — -The deej) fascia cau, in 
most parts of the body, be recognised as a thin dense lamina of 
fibrous tissue immediately underneath the fatty layer. It is 
divided for the entire extent of the incision, and by this means 
the muscular strata are exposed. It is important to recognise 
the deep fascia, especially in fat people or when operating upon 
the dead body, since all arteries the ligature of which is required 
lie underneath this layer. 
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(c) The separation of the muscles or tendons, and exposure of 
the artery. — When the deep fascia has been divided its margins 
are drawn aside and separated with retractors, so as to fully 
expose the muscular layer. In most cases the space between 
two particular muscles has to be recognised in order to find the 
blood vessel. This separation is best effected with the finger, 
aided by a probe-pointed director, or a blunt dissector. The 
intermuscular septum between two muscles is said to be in- 
dicated by a white line, which is caused by a localised thicken- 
ing of the fascia, but this sign cannot be depended upon. It is 
better to trust to the finger, and to feel for a slight depression 
along the line of separation between the two muscles. The 



Flu. 304 — Ligature of arteries. Method of opening tlie sheath of 
an artery, before an .aneurysm needle is passed. 


muscles are held apart with retractors, and care is taken to 
make the wound of the same depth throughout. When the 
muscles have been separated the artery can usually be recog- 
nised lying at the bottom of the tvound, and often accompanied 
or surrounded by its venm comites, or having a nerve in close 
relation to it. In the living person the artery can usualty be 
distinguished b}^ its pulsations, but care must be taken not to 
mistake a transmitted pulsation for the true pulsation of the 
vessel itself. 

(d) The opemny of the sheath of the artery and the passaye of 
the needle and liyatnre. — When the arterj' has been exposed 
its sheath is opened, so as to permit of the easy passage of the 
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ligature, and to avoid the enclosure of or injury to any impor- 
tant adjacent anatomical structure by the ligature. A small 
fold of the sheath, transverse to the long axis of the artery, is 
picked up with fine forceps and incised with 
a scalpel, an aperture about ^ inch in length 
being made in it (Fig. 304). The aperture 
should lie over the centre of the exposed 
portion of the vessel or, when there is only 
one accompanying vein, somewhat to the side 
farthest away from that structure. Thus, in 
the case of the common carotid artery, it is 
advisable to make the incision into the sheath 
well on the inner side, so as to avoid wonnd- 
ing the internal jugular vein, which overlaps 
it to a considerable extent. When the in- 
cision into the sheath is being made the 
sheath itself should be lifted quite away 
from the vessel for a distance of about 
^ inch by means of dissecting forceps. One 
margin of the incision in the sheath is seized 
with the forceps, and then the point of the 
aneurysm needle is gently insinuated round 
the artery for half its circumference. Hext, 
the other margin of the sheath is seized and 
the point of the needle jiassed round in 
the opposite direction, until the sheath is 
separated for the entire circumference. When 
this has been done the margin of the sheath 
Avhich lies adjacent to the accompanying 
vein, or other important anatomical structure, 
is held w'ith forceps, and the aneurysm 
needle passed around the artery, care being 
taken not to lift up the vessel from its bed 
more than is absolutely necessary. The 
aneurysm needle is always passed around an 
artery in an unthreaded condition, and then 
threaded with a ligature (usually silk), and 
withdrawn. If the sheath of the artery has 
been well oj^ened and separated, and the 
needle is kept close to the wall of the vessel 
as it is passed, there is very little risk of doing 


Fig. 305. — Ligature 
of arteries. Simple 
curved aneurysm 
needle. 


any injury to neighbouring structures, 
a “reef-knot,” at right angles to t 
The knot is made gradually, and 


The ligature is tied with 
ong axis ' of the vessel, 
sudden tension or pull 



THE inno:minate aktery 


449 


exerted. During the tying of the ligature the artery must 
not be lifted up in the wound ; this is prevented by making the 
extremities of the two forefingers meet immediately above the 
artery upon the site of the knot, and exerting tension from the 
knucldes. The ligature should be tied tightly enough to rupture 
the inner coats of the vessel. The ends of the ligature are 
finally cut short, and the knot allowed to retract into the 
interior of the sheath. 

Some surgeons prefer to tie the artery in two places, and 
then to divide the vessel between the ligatures. This, in my 
opinion, is not usually necessary, and in certain regions it is 
dangerous. This is especially so in connection with the third 
part of the subclavian. 

(e) The closure of the external wound . — In most cases of 
ligature of an artery it is not necessary to divide any muscles, 
and hence, when the retractors are removed, the structures 
resume their normal position ; but if it is found requisite 
to divide a muscle or muscles, or if the deeper parts of the 
wound do not come into good apposition, it is necessary to 
unite these mth a tier of deep sutures. The margins of the 
incision in the skiu and fascije are then united by the insertion 
of interrupted sutures, and the ordinary aseptic dressings 
applied. 

Exposure and Ligature of Individual Arteries 

The innominate artery. — The innominate arteiy is a large 
branch of the thoracic aorta, given off from the convexity of 
the arch opposite a point situated slightly to the right of the 
middle of the manubrium sterni. From its origin it passes 
upwards and to the right to the base of the neck, where it 
terminates by dividing into the right common carotid and right 
subclavian arteries. 

Its course is represented on the surface of the chest bj’^ draw- 
ing a line from a point immediately to the right of the central 
point of the manubrium sterni to the upper border of the sterno- 
clavicular articulation of the right side. The vessel usually 
measures about 14 inches in length, and gives off no branches in 
its course, though, in exceptional cases, it may give origin to the 
thyroidea ima. 

The innominate artery lies behind the manubrium sterni, the 
origins of the right sterno-hyoid and sterno-thyroid muscles, and 
the remains of the thymus gland ; whilst at its origin it is 
crossed by the left innominate vein, and for its entire course 
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it is overlapjjecl from the outer side by the riglit innominate 
vein. To the right lie the right innominate vein, the right 
vagus nerve, and the parieta.1 layer of the right jdeura and the 
right phrenic nerve ; on the left, the inferior thyroid veins, the 
remains of the thymus gland, and the commencement of the left 
common carotid artery ; behind, it is in relation vith the thoracic 
portion of the trachea and the riglit pleural sac. The height 
at which the vessel divides varies ; sometimes it is lower than 
usual, but only rarely does it divide in the neck above the 
clavicle. 

Position . — The patient is placed in the dorsal jiosition, near 
the right side of the table, the shoulders are raised, the right 
arm jiulled downwards and fixed in that position, the head ex- 
tended and rotated towards the left. 

The surgeon stands facing the right shoulder, the chief 
assistant opposite to him, and a second assistant on the left side 
of the head. 

Operation. — An angular incision is made, one limb of which 
extends along the upper border of the inner third of the clavicle, 
and the other limb along the anterior border of the sterno- 
mastoid muscle. Each part of the incision is about 3 inches in 
length. The skin, superficial fascia, and deep cervical fascia 
are divided along both parts of the incision, and the muscles 
exposed. The outer and lower portion of the sterno-mastoid 
and the sterno-hyoid aud sterno-thjToid muscles are divided 
close to their attachments to the clavicle and sternum, and a 
flap turned upwards and outwards. The deep cervical fascia 
Avhich lies behind the muscles is now laid bare, and the carotid 
sheath can be seen in the inner portion of the wound. Care 
must be taken, when turning up the flap, not to injure the 
anterior jugular vein as it passes behind the inner part of the 
sterno-mastoid. The carotid .sheath is opened in the lower jiart 
of the incision, and the common carotid artery traced down- 
wards and inwards until the innominate artery is well exposed. 
When this has been done it is separated from its sheath as 
carefully as possible, so as to avoid injury to the veins in the 
immediate neighbourhood. The right innominate vein may be 
considerably dilated, and overlap the artery ; the left innominate 
vein may cross higher than usual, and appear in front of the 
vessel in the upper jDart of its course ; and the inferior thyroid 
veins may be very large and overlap the innominate artery from 
the inner side. When the artery has been separated from its 
connections the aneurysm needle is passed from the outer side, 
care being taken to avoid puncture of one of the veins, injury 
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to tho ■]^)leura, or enclosure of tlie right vagus nerve. A strong 
silk ligature is probably the best form of material to tie the 
vessel with. Some surgeons advise that the common carotid 
and vertebral arteries should be ligatured as well, so as to 
diminish the risk of secondarj' limmorrhagc. MTien this has 
been done the wound is closed. 

IVhen the innominate arteiy divides at a moderately high 
level, or when the patient has a long and thin neck, it will be 
found that the ligature of the vessel can be effected through an 
incision along the anterior border of the sterno-mastoid. 

Collateral circulation : — 

{a) Intercostal branches of aorta with similar branches from 
the superior intercostal branch of the subclavian. 

(6) Internal mammary, b}' means of its superior epigastric 
branch, with the deep epigastric branch of the external iliac, 
and by means of its musculo-phrenic branch with the lower five 
or six intercostal branches of the thoracic aorta. 

(c) The aortic intercostals of the third to the sixth space with 
thoracic branches of the axillary artery (long thoracic, pectoral 
branches of acromio-thoracic, and subscapular). 

(d) Communications between various branches of the external 
and internal carotid arteries on one side, and similar branches 
on the opposite side. 

The common carotid artery. — This vessel on the right side 
is given off from the innominate artery, and on the left from 
the arch of the aorta between the innominate and the left sub- 
clavian. The thoracic portion of the left artery is not suitable for 
the application of a ligature. The course of the vessel in the 
neck is marked out by drawing a line from the sterno-clavicular 
joint upwards to a point midway between the angle of the jaw 
and the apex of the mastoid process when the head is turned 
slightly . towards the opposite side. The vessel divides at the 
upper border of the thyroid cartilage. It is enclosed within a 
sheath of the deep cervical fascia, and opposite the cricoid car- 
tilage it is crossed by the anterior belly of the omo-hyoid muscle. 
That portion of the vessel which lies above the omo-hyoid is 
covered only by the deep cervical fascia, the inner border of the 
sterno-mastoid, the superficial fascia, platysma, and skin ; whilst 
that below this muscle has in front of it, in addition to the 
above structures, the sterno-hyoid and sterno-thyroid muscles. 
Within the sheath of the artery lie the internal jugular vein on 
the outer side, and the vagus nerve behind and between the two. 
Each structure lies vdthin a special compartment of the sheath. 
Occasionally, the descendens cervicis nerve is found in front of 
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the artery rvithin the sheath, but usually it lies outsicld The 
carotid tubercle of the sixth cervical vertebra lies immediately 
behind the artery. The relative position of the artery to the 
adjacent structures is shown in Fig. 306. 

A ligature may be ai)plied either above or beloAv the omo- 
hyoid muscle, preferably above, in the majority of cases, on 
account of the superficial situation of the vessel at this level. 

Ligature of the common carotid artery above the omo- 
hyoid. — Position . — The patient is placed in the dorsal position. 





yici. 306. — Ligature of common carotid artery. Transverse section 
through tlie neck at the level of the thyroid cartilage. — 
CUNNIXGHAJt. 


1. Loiigus colli. 

2. Scalenus anticus. 

3. Carotid sheath. 

4. Retropharyngeal si)ace. 

.5. Posterior wall of pharynx. 
0. Platysina. 

7. Arytenoid c.artilage. 

8. Processus vocalis. 

9. True vocal cord. 

10. Thyro-hyoid membrane. 

11. Sterno-hyoid. 


12. Thyro hyoid. 

13. Thyroid cartilage. 

14. Omo-hyoid. 

15. Sinus pyriformis. 

10. Superior thyroid. 

17. Desoendens hypoglossi. 

18. Common carotid. 

10. Internal Jugular. 

20. Vagus. 

21. Sympathetic cord. ■ 

22. Vertebral artery. 


until the shoulders slightlj^ raised, and the liead turned somewhat 
to the opposite side. 

The surgeon stands on tlie aflected side of the jiatient, and 
the assistant on the opposite side. 

Operation. — An incision is made in the line of the artery, 
3 inches in length, and so situated that its centre is ojiposite the 
upper border of the cricoid cartilage. The skin, the superficial 
fascia containing branches of the superficial cervical nerves and 
possibly tributaries of the external jugular I'eiu, and the deep 
fascia are divided in the line of the incision. By this means 
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tlie stcnio-mastoid muscle is exposed. Tlie inner border of this 
is next defined and retracted outwards. Tlie anterior belly of 
tbe omo-byoid will then be seen crossing upAvards and inwards. 
It is pulled dowmvards AAuth a I’etractor, and then the carotid 
sheath Avill be visible, and Ijdng upon it may be seen in many 
cases the desceudens cervicis nerve. This nerve is pulled out- 
Avards, and the sheath opened on the inner side, so as to avoid 
puncture of the internal jugular A'ein. The artery is separated 
from its sheath for a short distance in the usual manner, and 
the needle is passed from without iuAvards, care being taken not 
to include the A'agus nerve or the sympathetic cord AAdiich lies 
immediately behind the sheath. During the passage of the 
needle and the separation of the sheath the A'essel should not 



Fig. 307.— Ligature of common c.arotid artery. Position of patient and 
line of external incision. Dotted line indicates the clavicle. 

be disturbed more than is necessary. The superior and middle 
thyroid veins usually cross the front of the carotid sheath, in 
AA’hich case they are draAvu upAvards, or ligatured in tAA^o places 
and divided between. 

Ligature of the common carotid heloAv the omo-hyoid. — 
Position. — As for ligature of the A'essel at a higher level. 

Operation. — An incision from 3 to 4 inches long is made in the 
line of the artery, commencing, beloAV, a short distance above the 
sterno-clavicular joint, and extending upAA'ards to the level of 
the crico-thyroid membrane or the lower portion of the thyroid 
cartilage (Fig. 307). The skin, the superficial fascia containing 
the supra-sternal branch of the cervical plexus, and possibly the 
anterior jugular vein, and the deep fascia, are incised, and the 
anterior border of the sternal head of the sterno-mastoid laid 
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bare. Tliis muscle is drawn outwards, the attachment to the 
sternum being divided if requisite, and bj' this means the 
steruo-hyoid and stcrno-tliju-oid muscles are exposed, and possibly, 
in the upper part of tlie incision, the omo-hyoid. The sterno- 
hyoid and sterno-thyroid muscles are drawn inwards, their fibres 
being cut across if necessary, and the omo-hyoid is retracted 
upwards. One or more inferior thyroid veins may be met with 
at this stage, and give rise to trouble. If seen the}' must be 
drawn inwards, or ligatured in two places and divided between. 
The carotid sheath, which contains the artery, is now exposed. 
The sheatli is oi)ened on the inner side, and the needle passed 
from without inwards. On the left side the internal jugular 
vein lies somewhat anterior to the artery, and may prove a 
source of trouble. 

Collateral circulation. — (a) The superior thyroid with the 
inferior thyroid; (b) the occipital with the deep cervical and 
the transverse cervical ; (c) , the branches of the external carotid, 
■RUth similar branches from the opposite side ; (cl) branches of 
the external carotid with branches of the vertebral; (e) the 
various communications at the circle of Willis. 

The external carotid artery. — This vessel is one of the 
terminal branches of the common carotid, and is given off. at 
the level of the upper border of the th}'roid cartilage. Its 
course is apiwoximately marked out by prolonging upwards the 
line of the common carotid. • The artery terminates immediately 
below and internal to the condyle of the lower jaw, by dividing 
into the internal maxillary and superficial temjjoral arteries. 
In its course it gives origin in front and internally to the 
superior thyroid, the lingual and the facial arteries ; posteriorly 
it gives off the posterior auricular and occii^ital arteries, and 
from its deep aspect the ascending pharyngeal. The superior 
thyroid is given off immediately above the commencement, the 
lingual opposite the greater cornu of the hyoid, the occipital 
and facial at a slightly higher level, and the ascending 
jiharyngeal usually at about the same level. The posterior 
auricular artery arises a little above the occipital. The 
superior thyroid may be given off from the common carotid, 
whilst the lingual and facial not infrequently arise by a 
common trunk. The artery at its commencement is some- 
what superficial, being covered by the skin and fascice and 
overlapped by the sterno-mastoid. The hypoglossal nerve 
crosses the vessel about 1 inch beyond its origin, and the 
posterior belly of the digastric muscle at a slightly higher 
level. The artery is generally ligatured below the digastric 
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at a point between the origins of the superior thyroid and the 
lingual arteries. 

Position . — As for ligature of the common carotid. 

Operation. — An incision about 3 inches long is made in the line 
of the vessel, the central point of the incision corresponding to 
the apex of the greater cornu of the hyoid bone (Fig. 308). If 
this cannot be felt, the incision extends from opposite the middle 
of the thyroid cartilage to the angle of the lower jaw. The 
skin and fasciae, with the platysma and any superficial veins, are 
divided and the external surface of the sterno-mastoid exposed. 
The internal border of this structure is defined, and the muscle 
drawn outwards. In the ui^per section of the wound the 
posterior belly of the 
digastric muscle is sought 
for, together with the 
hypoglossal nerve. YTien 
found these structures are 
retracted into the upper 
portion of the incision. 

The apex of the greater 
cornu of the hyoid bone 
is next laid bare, together 
with that portion of the 
external carotid artery 
which lies between the 
points of origin of the 
superior thyroid and lin- 
gual arteries. This part 
of the vessel may be 
surrounded by veins, in 









Fig. 308. — a. Line of incision for ligature of 
extern.al anti internal carotid arteries. 


which case they are drawn 
aside and the artery separ- 
ated from the adjacent structures. The aneurysm needle is 
then passed from without inwards, care being taken to avoid the 
superior laryngeal nerve, which lies posterior to the vessel. In 
some cases it is necessary to ligature the exposed part of the 
external carotid and the sepai-ate branches as well, when they 
are given off in immediate proximity to the point of application 
of the main ligature. 

Collateral circulation . — This is .similar to that given in con- 
nection with ligature of the common carotid, with the exception 
of the anastomosis between the superior and the inferior thyroid 
arteries. 

The superior thyroid artery. — The ligature of this artery is 
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carried out through an incision similar to tliat described for the 
external carotid. The external carotid is defined and traced 
downwards until the superior thiToid is exposed. 

The lingual artery. — The lingual artery is a branch of the 
external carotid, given off opposite the ajiex of the greater coniu 
of the hyoid bone. Its course may be divided into three parts, 
the first extending in an oblique direction from its origin to the 
outer margin of the hyoglossus ; the second is horizontal in 
direction, and lies underneath the hyoglossus ; whilst the third 
ascends and is situated beneath the tongue. 

The first part is superficial, and has the same coverings as the 
external carotid ; the second lies deeper upon the middle con- 
strictor of the jjharynx and the genio-hyoglossus and behind the 
hyoglossus, parallel with the upjJer border of the greater cornu 
of the hyoid bone, but at a slightlj^ higher level. I'he cornu of 
the hyoid bone is the guide to the vessel in this part of its 
course. The hyoglossus muscle sejJarates the arterj^ from the 
hyjooglossal nerve, which, however, lies at a higher level, and 
also from the lingual (ranine) vein. The arteiy may be liga- 
tured in either the first or the second part of its course, usually 
the latter. 

When a ligature is aj^jlied to the vessel in the first part of its 
course the operation is similar to that for ligature of the external 
carotid. 

Ligature of the lingual artery beneath the hyoglossus. — 
Position . — The jDatient lies in the dorsal position near the end 
of the table, with the shoulders raised, the chin turned well 
uijwards and slightly towards the opposite side, and held in 
2 )osition by an assistant. 

The surgeon stands on the side which is to be operated upon, 
the chief assistant on the oiqjosite side, and a second assistant 
near the operator. The second assistant holds the head in jjosi- 
tion, and retracts the digastric tendon at the projaer time. 

Operation. — A curved incision is made, commencing half an 
inch outside and a short distance below the symphj^sis menti, and 
extending dovmwards to the tip of the great cornu of the hyoid 
bone, and then upwards to a jjoint a little below and in front of 
the angle of the lower jaw (Fig. 309). This incision divides tlie 
skin, the superficial fascia with the ifiatysma, and the deejD fascia 
for its entire length. When the deej) fascia has been fully 
divided the lower margin of the submaxillary salivary gland is 
sought for, and hooked upwards with a retractor. Next, the 
intermediate tendon of the digastric muscle is exposed, as it lies m 
the lower portion of the wound. When defined, it is drawn down- 
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wards witli a blunt hook, and so held by the second assistant. 
The fibres of the hyoglossus muscle are now visible in the 
angle between the two bellies of the digastric, and in many cases 
the hyoglossal nerve or the ranine vein is seen lying upon this 
muscle. If these latter structures are exposed they are retracted 
upwards out of the field of operation, and then with the tip of 
the finger the upper border of the greater cornu of the hyoid 
bone is felt for. YTien this has been defined the fibres of the 
hyoglossus are cut through about one-third of an inch above the 
hyoid. A connective tissue or fascial plane will soon be met 
with when the fibres of the muscle have been divided, and in this 
tissue will be found the lingual artery (Fig. 310). Care must be 
taken not to overlook this plane, otherwise the fibres of the middle 



Fig. 309. — Ligature of lingual artery, a. Line of external ineision. 

constrictor may also be divided, and the incision made to com- 
municate with the cavity of the pharynx. Occasionally the 
lingual artery will be found lying a short distance above its 
usual position, owing to its course being more oblique. When 
the artery has been exposed it is separated for a short distance 
from its surroundings, and the needle passed from above down- 
wards. 

The facial artery. ^ — This vessel is a branch of the external 
carotid given off a .short distance above the apex of the greater 
cornu of the hyoid bone ; or it may be given off along with the 
lingual by a common trunk. From its origin the artery passes 
upwards, lying in a deep groove in the submaxillary gland, and 
then over the horizontal ramus of the lower jaw, about a third 
of the distance from the angle to the S 3 unph 3 'sis, and • imme- 
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diately in front of the inasseter muscle. Abo-^-e this point it 
passes oiiAvards to tlie tissues of the face. The vessel can be 
felt pulsating as it passes over the ramus of the jaw, and also 
just be 3 ’^ond its point of origin in the neck. 

In the latter position the operation is similar to that for 
ligature of the external carotid. 

Ligature of the facial artery as it lies upon the lower 
jaw. — Position . — The i)atient is placed in the dorsal jjosition, 
with the head resting on a pillow and turned over towards the 



Fig. 310. — Ligature of lingual ariciy. Dissection showing vessel 
exposed in bottom of wound. 

oiiposite side. The operator stands on the affected side of the 
head, and the assistant opposite to him. 

Operation, — The anterior border of the masseter and the 
situation of the vessel on the jaw are first defined ; then the 
skin of the neck and face is drawn upwards, so that the result- 
ing scar may be under the jaiv, and an incision 1 inch in length 
is made parallel with the inferior margin of the jaw, and having 
its central point oiiposite the vessel (Eig. 311, a). The skin, 
superficial fascia, and platysma are divided, and then the artery 
will be exposed as it lies upon the bone. The vessel is sejiarated 
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from its accompanying vein, -whicli lies posterior to it, and tlie 
needle is passed from behind forwards. 

The superficial temporal artery. — This artery is one of the 
terminal branches of the external carotid, given oft’ in the sub- 
stance of the parotid gland. It passes upwards over the zygoma 
and superftcial to the temporo-maxillary joint, to supply the 
scalp. It may be ligatured where it lies upon the zygoma, in 
front of the external auditory meatus. 

Position . — As for ligatm'e of the facial arterJ^ 

Operation. — An incision 1| inches in length is made along 
the line of the vessel, a short distance in front of the auditory 
meatus, the central point of 
the incision corresponding to 
the zygoma (Fig. 311, h). 

The skin and fascice are 
divided, when the artery will 
be exposed lying upon the 
bone, surrounded by its venai 
comites, and having the auri- 
culo-temporal nerve immedi- 
ately behind it. The vessel 
is carefully separated from the 
nerve, and from its veins 
if possible, and the needle 
passed from behind. 

The occipital artery. — 

This is a branch of the ex- 
ternal carotid, arising from 
this vessel on its posterior 
aspect, and a little above the 
level of the greater cornu of 
the hyoid bone. It first passes 
upwards and backwards in the 
neck, and then almost horizontally backwards, between the mastoid 
process and the lateral mass of the atlas, lying in a groove in 
the mastoid portion of the temporal bone, and finally ascends 
vertically to the scalp. 

It may be ligatured in the anterior triangle of the neck, or as 
it lies in relation with the mastoid j^ortion of the temporal bone. 
In the first case the operation is similar to that for the ligature 
of the external carotid. 

Ligature of the occipital artery as it lies in the mastoid 
region. — Position . — The patient is placed on the sound side, 
with the head resting on a pillow and turned well towards the 



Fig. 311 . 


— Lig.atiire of facial and super- 
ficial temporal artery. 

a. Position of incision for facial artery. 
h. Position of incision for superficial tem- 
poral artery. 
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oj^posite side. Tlie surgeon stands on tlie affected side, and the 
assistant ojiposito to liiin. 

Operation. — An incision about 2 inches in lengtli is made, 
wliich commences below, at the posterior border of the mastoid 
process, and immediately aboA'e its ajiex, and extends uijwards to 
a point midway between the posterior border of the base of the 
mastoid and the external occipital protuberance (Fig. .312). The 
skin, dense fasciae, the posterior borders of the sterno-mastoid 
and the splenius capitis, arc divided, and the margins of the 
wound well retracted. The artery will then be exposed, 
lying in a groove on the internal aspect of the base of the 
mastoid process. It is separated from adjacent veins, and the 
needle passed from either side. Care must be taken not to 
divide the artery as it lies upon the bone. 

The middle meningeal artery. — The 
middle meningeal artery is a branch of 
the internal maxillary, given off in the 
pterj^goid region, and jiassing into the 
skull through the foramen spinosum. 
It lies in a groove in the temporal bone, 
and is partially embedded in the outer 
layer of the dura mater. The artery 
divides into anterior and posterior 
branches, to either of which a ligature 
ina}' have to be ajjjilied. The anterior 
branch passes upwards and slightly 
'^^'pitaltTtevy?‘' reposition backwards, and the posterior backwards 

of exteriwl incision. and upwards, towards the region of the 
parietal eminence. 

Ligature of the anterior branch of the middle meningeal.— 
Position . — The patient is jdaced in the dorsal position, with 
the head raised and turned towards the opposite side. The 
surgeon stands at the affected side of the head, and the assistant 
immediately opposite to him. 

Special instruments . — In addition to the ordinaiy instruments 
for the ligature of a blood vessel, those for trephining are also 
I’equired. 

Operation. — The pterion serves for the centre of the field of 
operation. A point is taken li inches behind the external angular 
process of the orbit, and the same distance above the zygoma 
(Fig. 313). A flap of the scalj) in the form of a semicircle, Avith 
a radius of a little more than 1|- inches, is reflected, the incision 
being made with the convexity toAA-ards the vertex of the .skixll, 
in order to preserve as far as ijossible the blood supply of the 
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incised tissues. The scalpel divide-s everything down to the 
surface of the bone, except the pericranium, and the flap is 
reflected. The pericranium is then divided by a crucial incision 
over the position where the trephine is to be applied, and the 
flaps turned aside with a periosteal elevator. The middle of 
the flap turned down should be made to correspond to the 
position of the artery. When the bone has been exposed a 
trephine with a diameter of 1 J inches is applied to the skull' the 
pin of the instrument being placed over the position of the artery. 
A circle of bone is then removed, care being taken in using the 
trephine to avoid injury to the dura mater or to the vessel itself. 




■ 
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Fig. 313. — Ligature of middle meningeal artery. Position of 
trephine openings in exposure of anterior and fposterior 
branches. — ^After KncixLEiN. 

In those cases in wliich the vessel lies in a canal or a very deep 
groove in the bone it is not always possible in the dead subject 
to avoid injury to the artery ; but in the living person, when 
the operation is done for rupture of the artery, the vessel is 
usually seiiarated slightly from the bone, and lies out of the 
way of injur}'-, though this null not be the case if it occupies a 
canal in the hone. When the middle meningeal artery has been 
exposed in this manner it rvill be seen to he embedded in the 
external surface of the dura mater, and to be accompanied by 
two small venm comites. The artery is separated from the dura 
mater, and the aneurysm needle passed underneath, and the 
vessel ligatured together with its veme comites. When the artery 
26 
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lies in a canal in the bone it may be requisite to ]4ng the open 
mouth of the bony canal with a small piece of wood, or a portion 
of sui’gical wax, in order to arrest hajinorrhage, or to cut away 
with bone forceps the bone around the aperture of the canal 
in which it runs, and then to pick up and tie the bleeding 
vessel. 

The main trunk of the middle meningeal artery within 
the cranium. — This vessel may be ligatured through a trephine 
ai^erture, placed a little nearer the zygoma than the alcove. In 
practice, however, it is usually found convenient to first expose 
the anterior branch as above, and then to enlarge the opening in 
the skull downwards with bone forceps until the main trunk 
is reached. In applying a ligature to the main artery it will 



Fig. 314. — Ligature of middle meningeal artery (main branch). Shape of flap 
and position of application of trephine. 


usually be found necessary to push inwards the dura mater for 
a short distance below the trephine aperture, in order to freely 
expose the vessel. This can in most cases be fairlj' easily 
effected with the i^eriosteal elevator. 

The posterior branch of the middle meningeal artery. — 
This vessel may be ligatured in a manner similar to the above, 
the trephine aperture being made about 1^- inches above the 
centre of the base of the mastoid process, and just below and in 
front of the parietal eminence (Fig. 313). 

The internal carotid artery. — This vessel is one of the ter- 
minal branches of the common carotid artery, and given oft 
at the level of the iqjper border of the thyroid cartilage. From 
this point the artery passes upwards to the base of the skull, 
Avhere it enters the carotid canal in the petrous bone. At its 
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commencement the internal carotid lies a little external and in 
a plane somewhat posterior to that of the external carotid. As 
it passes upwards it takes a course behind the digastric, and is 
very deeply placed. A ligature is onlj’^ applied to this artery 
immediately above its commencement. 

Operation. — The skin incision and early stages of the operation 
are similar to those described for the external carotid (Fig. 308), 
and when this vessel has been exposed it is retracted to the 
inner side. The sheath of the internal carotid is thus laid bare, 
and is opened in the usual manner. The needle is passed from 
the outer side so as to avoid injury to the internal jugular vein. 
Care must be taken not to include the vagus or the cervical 
sympathetic trunk, which lies immediately ijosterior to the artei’y 
at this point. 

Collateral circulation . — This is established through the com- 
munications of the two internal carotids in the circle of Willis 
within the cranium. 

The subclavian artery. — The subclavian artery on the right 
side arises from the innominate artery behind the sterno-clavicular 
articulation, and on the left side from the arch of the aorta 
opposite a point immediately to the left of the centre of the 
manubrium sterui. The artery on each side terminates at the 
outer border of the first rib, where it becomes axillary. The 
course of the vessel is divided into three parts, the first portion 
being that section which lies internal to the scalenus anticus, 
the second that which lies behind this muscle, while the third 
or terminal part extends from the outer border of the scalenus 
anticus to the outer margin of the first rib. The first and second 
parts of the vessel are very deeply placed, and almost in- 
accessible for the application of a ligature. The first part of 
the artery has been ligatured through an incision similar to 
that which has been described in the case of the innominate 
artery. 

When the arm lies against the side, the course of the sub- 
clavian artery is marked out by drawing a line from the centre 
of the sterno-clavicular articulation to the central point of the 
clavicle in such a manner that it describes a curve, the centre 
of Avhose convexit)’- is situated about inch above the 
clavicle. The thoracic portion of the left subclaUan is 
represented by a line from a point a little to the left of the 
centre of the manubrium sterui to the left sterno-clavicular 
articulation. 

The third part of the subclavian artery lies somewhat super- 
ficial. It is covered in front by a process of the deep cervical 
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fascia, and often overlapped by the lower margin of tbe posterior 
belly of the oino-hyoid muscle ; beneath and below which lie the 
transversalis colli, and superior and jwsterior scainilar veins 
arranged in a plexiform manner ; whilst more superficially it has 
the nerve to the subclavius, the deep fascia, the superficial fascia 
containing the platysma, the external jugular vein, the supra- 
clavicular nerves, and the skin. The dome of the pleura lies below 
and behind the vessel ; the upper surface of the rib below ; the 
scalenus medius ijosteriorly ; and the cords of the brachial plexus 
above j the cord formed by the last cervical and first dorsal nerve 
being situated nearest and often behind the artery. The subclavian 
vein is anterior, and at a lower level than the artery. The 
position of the external jugular vein is somewhat variable, but 
it will usually be met with in the early part of the ojjeration, 
lying anterior to the artery. No branches are normally given 
off from this part of the subclavian artery, but occasional! j”- the 
posterior scapular or the .supra-scapular artery arises from the 
third part of the subclavian. 

Ligature of the subclavian artery in the third part of its 
course. — Position . — The ijatient is placed in the dorsal position, 
the shoulders raised by a hard pillow, the head turned towards 
the opposite side, and the arm on the side of the operation 
drawn well down. The surgeon stands opposite the shoulder on 
the affected side, and the chief assistant immediately opposite to 
him. 

Operation. — With the left hand the skin is drami downwards 
over the middle of the clavicle, and an incision 3 in. in length 
made, extending to the bone, and dividing the skin, jjlatysina, 
superficial fascia, and the descending cervical nerves which lie 
in it. The skin is allowed to retract upwards, and then the 
deep fascia is incised for the full extent of the incision. In this 
jjart of the operation the external jugular vein may be met with, 
in which case it is either ligatured in two places and divided or 
pulled inwards and upwards out of the field of operation. 
Great care mu.st be taken not to wound the vein before 
ligatures are supplied, since its wall is closely united to the 
margins of the aperture by which it passes through the deep 
fascia ; and if it be Avounded, air is liable to be drawn inwards, 
OAving to negative pressure Avhich normally exists in the blood 
stream in this vessel. If the patient is muscidar, the posterior 
border of the sterno-mastoid and the anterior border of the 
trapezius aaIU be exposed, and it may be requisite to divide them 
at the extremities of the incision. When the deep fascia has 
been fulty divided, the posterior belly of the omo-hyoid is sought 
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for immediately above tbe clavicle, and its inferior margin 
defined, and then tlie entire structure is drawn irpwards. Tbe 
position of this mnscle varies according to tbe degree to wbicb 
tbe arm is drawn downwards. Wben tbe omo-byoid bas been 
distinguished its lower border is traced inwards, and tbe fascia 
wbicb lies below it incised, tbe small nerve wbicb passes down- 
wards to tbe subclavius muscle being generally cut at tbe same 
time. Tbe plexus of veins in tbis neigbbourbood must tben be 
carefully divided or drawn aside. Wben tbis bas been done, 
tbe outer border of tbe scalenus anticus is sought for in tbe 
inner part of tbe wound, and wben found it is traced downwards 
until its insertion into the scalene tubercle on tbe inner border 
' of tbe fii’st rib can be felt. When tbis tubercle bas been defined 
tbe fascia immediately above and behind it is carefully divided. 



Fig. 315. — Ligature of subclavian artery. Position of patient, and 
line of skin incision. 

when the subclavian artery will be exposed in tbe third part of 
its course, lying in a groove on tlie rib. Wben tbe arteiy bas 
been exposed in tbis way, it will usually be seen to have almost 
a vertical course, and tbe ligature will be applied a little above 
tbe first rib. Tbe sbeatli of the vessel is opened in tbe usual 
manner, and separated for a short distance, and tbe aneurysm 
needle passed from tbe nerves which lie above tbe artery. Care 
must be taken not to pierce tbe vein with tbe needle. Tbe 
brachial plexus lies at a higher level in tbe neck, but if the above 
stages are not carried out it occasionally happens that tbe lowest 
cord of tbe plexus is tied instead of tbe arteiy, or is included 
within tbe ligature wbicb surrounds tbe vessel. On tbe dead 
subject tbis mistake is frequently made, owing to tbe absence 
of pulsation; whilst tbe vein may be tied, or even a ligature 
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passed around tlic posterior bclty of the omo-liyoid muscle, or a 
lymphatic gland. 

Collateral circulation. — Thi.s is very free owing to the 
numerous channels of communication, and is effected by the 
following vessels : — (a) The superior thoracic artery, with the 
superior intercostal and intercostal branches of the internal 
mammary in the first intercostal sj)ace. [h) The pectoral 
branches of the acromio-thoracic and the long thoracic, with the 
intercostal branches of the internal mammary and the thoracic 
aorta in the upper four or five intercostal spaces, (c) The sub- 
scapular artery, with the intercostal branches of the thoracic 
aorta in the second to the sixth spaces, and by means of its 
dorsalis scapulie branch with the supra-scapular and posterior 
scapular branches of the subclavian, (d) Acromial branches of. 
the acromio-thoracic artery, with similar branches from the 
transverse cervical branch of the thju’oid axis. 

The inferior thyroid artery. — This artery is one of the 
branches of the thyroid axis, and supplies the lower and deep 
aspect of the lateral lobe of the thyroid gland. It passes behind 
the common carotid sheath, about the level of the sixth cervical 
vertebra. It gives off the ascending cervical artery, and a 
ligature is usually applied distal to the origin of this vessel. 

Position . — The positions of the patient, surgeon, and assistant 
are the same as for ligature of the common carotid in the lower 
part of its course. 

Operation. — The incision and the different stages of the 
operation are similar to those for ligature of the common carotid 
below the omo-hyoid. When the carotid sheath has been ex- 
posed the fascia on its inner side is divided, and the entire 
sheath with its contents retracted to the outer side. In the 
interval on the inner side of the sheath the carotid tubercle of 
the sixth cervical vertebra is sought for ; and immediately below 
this, the inferior thju’oid arteiy will be found running inwards 
from behind the sheath. The vessel is carefully separated from 
the surrounding structures, and the ligature applied, the needle 
being passed from the outer side. 

The vertebral artery. — The vertebral artery is a branch of 
the first part of the subclavian ai'tery, and from its point of 
origin passes upwards to enter the costo-transverse foramen of 
the sixth cervical vertebra, immediately behind the carotid 
tubercle. 

Operation. — The operation for its ligature is similar to that 
for the common carotid below the omo-hyoid muscle, or for the 
inferior thyroid artery. When the carotid tubercle has been 
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defined, the margins of the rvound are well retracted, and at the 
same time the inferior thyroid artery is hooked downwards. 
By careful dissection, the vertebral artery will be discovered 
lying surrounded by its venre comites, in the space immediately 
below and posterior to the carotid tubercle. When the artery has 
been exposed, the vein, if possible, is drawn to the outer side, 
and the aneurysm needle is passed from without inwards, care 
being taken not to include any of the branches of the cervical 
sympathetic which lie in close proximity. 

Collateral circulation . — This is established through the various 
communications of the two sides in the circle of Willis. 


The internal mammary artery. — The internal mammary 


arterj' is a large branch 
given off from the first 
part of the subclavian. It 
passes downwards, lying 
first behind the sterno- 
clavicular articulation, 
and then behind the costal 
cartilages and intercostal 
sj^aces, about J inch out- 
side the lateral margin 
of the sternum. Opposite 
the lower border of the 
sixth costal cartilage it 
terminates by dividing 
into the superior epi- 
gastric and the musculo- 



phrenic arteries. 31C.— Lig.iture of internal mammary 

The course ot the vessel artery. Position of skin incision. 


is indicated by drawing 


a line from the central point of the sterno-clavicular joint 
downwards to the sixth costal cartilage, or the sixth interspace, 
about ^ inch from the margin of the sternum. 


The internal mammary artery lies upon a thin layer of fascia 
which separates it from the pariet.al pleura in the upper part 
of the thorax, and lower down upon the triangularis sterni 
muscle. 


Position.— Hhc patient is placed in the dorsal position, the 
surgeon stands on the aftccted side, and the assistant on the 
oiiposite side. 

Operation. — An incision about li inches long is made across 
the middle of one of the intercostal spaces, preferablj' the second 
or third, commeuciiig a short distance from the middle line of 
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the sternum, and extending outwards at riglit angles to the course 
of the arteiy (Fig. .316). Tliis incision divides the skin, super- 
ficial fascia, deep fascia, sternal fibres of the iDectoralis major 
muscle, anterior intercostal membrane, and lastly the internal 
intercostal muscle, when the arteiy will be exposed lying upon 
the pleura and having a vein usuall}' on each side. The needle 
is jjassed from the outer side. In making the incision, great care 
must be exercised to avoid puncturing the pleura, and notching 
the underlying lung, or dividing the vessel itself transverscl}', as 
it lies on the pleura. It is much more difficult to api)ly a ligature 
to the vessel in the lower intercostal si)aces, on account of the 
small distance between the adjacent costal cartilages. 

Collateral circulation. — This is established through the 
anastomoses of the intercostal branches of the internal mammary, 
with similar branches from the superior intercostal or from the 
thoracic aorta, and through the communication of the superior 
epigastrie artery with the deep epigastric in the region of the 
umbilicus. 

The axillary artery. — The axillary artery is the continuation 
of the subclavian. It commences at the outer border of the 
first rib, and terminates at the lower border of the teres major, 
where this muscle forms the posterior fold of the axilla. 

At its commencement the artery lies behind the central part 
of the clavicle and the subclavius muscle, then behind the 
costo-coracoid membrane, ■which separates it from the clavicular 
portion of the pectoralis major, next behind the pectoralis minor, 
then behind that part of the pectoralis major which forms the 
anterior fold of the axilla, and finally behind the deep fascia of 
the arm as it becomes continuous with the pectoral fascia. That 
portion of the artery which extends between the outer border 
of the first rib and the upijer border of the pectoralis minor is 
called the first part, and measures usually a little more than an 
inch in length ; the second part lies behind the pectoralis minor, 
and measures a little less than an inch ; whilst the third part 
comprises the remainder of the vessel, and extends from the 
lower border of the pectoralis minor to the lower margin of the 
teres major, measuring a little more than 3 inches in length. The 
first part of the artery lies upon the upper two serrations of the 
serratus magnus muscle, as they cover the first intercostal space 
and the second rib, and also behind it are the iDosterior thoracic 
nerve and the connective tissue which lies between the serratus 
magnus and subscapularis ; the second jDortion lies upon the 
posterior cord of the brachial plexus, but is separated from the 
subscapularis by a mass of fat; whilst the third part has the 



AXILLARY ARTERY 


469 


musculo- spiral and circumllex nerves behind it, and also the 
lower part of the subscapularis, and the latissiinus dorsi and 
teres major tendons. The axillary vein lies on the inner side of 
the vessel and on a slightly anterior plane for its entire course, 
but separated by the ulnar nerve in the lower part. On the 
outer side, and above the first portion, there is the brachial 
plexus ; the second part of the artery is surrounded by the cords 
of the plexus ; and in the third part of its course the hranches 
of the plexus lie around it. The third part of the artery is often 
crossed hy the external vena comes of the brachial artery as it 
passes inwards to join the internal vena comes to form a common 
trunk which opens into the axillary veiir at the lower border of 
the suhscapularis. 

The course of the axillary artery is marked out by placing the 
limb at right angles to the 
trunk with the forearm supin- 
ated, and drawing a lirre from 
the central point of the clavicle 
to the middle of the antecubital 
fossa. This line marks oirt 
both brachial and axillary 
arteries, the axillary extending 
from the clavicle to the lower 
margin of the posterior fold of 
the axilla. 

The axillary artery may he 
ligatirred in the first or third 



part of its course, the forrrrer 
operation being the rrrore diffi- 
cult, and very rarely perfortrred 


FtG. 317. — Ligature of axillary artery 
(first part), a. Position of skin in- 
cision. 


excc))! on the dead bod3^ 


Ligature of the first part of the axillary artery. — Position. 


— The patient is placed in the dorsal position near the edge of the 
table, with a fiat pillow underneath the scapular regiorr of the 
affected side, so as to press inwards the scapula towards the spine ; 
the arm lies by the side, but the point of the shoulder is not 


depressed. The surgeon stands at the outer side of the upper 
l)art of the limb when operating on the left side, and oifposite the 
tip of the shoulder when the artery on the right side is to he dealt 
with. The chief assistant stands directly opposite the operator. 

Operation. — An incision about 4 inches long Is made, com- 
mencing immediately below and two-thirds of an inch outside 


the sterno-clavicular articulation, and extending to the inner side 
of the apex of the coracoid process (Fig. 317). The slun, super- 
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ficial fascia containing platysina and snpra-clavicular nerves, the 
deep fascia covering tlie jiectoral nmscle, and the clavicular 
portion of the pectoralis major, are divided in the line of the 
incision, care being taken to avoid the cephalic vein as it lies in 
the outer portion of the •wound. The pectoralis major may either 
be detached from the clavicle or its fibres cut through. The 
margins of the wound are retracted and the costo-coracoid 
membrane sought for, the subclavius being defined above and 
the pectoralis minor below. The costo-coracoid membrane is 
next incised, and the cephalic vein and other structures which 
pierce it i)ulled asitle, together with the e.xi)osed muscles (sub- 
clavius and pectoralis minor). The pectoralis minor is retracted 
outwards. The first part of the axillaiy artery will then be 
visible, with the vein lying to tho inner side and somewhat over- 
lapping it. The sheath is opened in the usual manner, and the 
needle passed from below so as to avoid damage to the vein. 
The brachial plexus lies at a higher level, but in the dead body 
it is possible to apply a ligature to one of the cords instead of 
the artery. The ligature may bo applied to the vessel above or 
below the origin of the superior thoracic and acromio-thoracic 
arteries. In the former case the collateral circulation will be 
the same as after ligature of the third part of the subclavian, 
and in the latter the humeral branch of the acromio-thoracic 
will form a communication with the anterior circumflex, and 
the pectoral branches with similar branches from the long 
thoracic. 

Ligature of the third part of the axillary artery. — 
Position . — The patient is placed in the dorsal position, with the 
affected limb at right angles to the trunk, and supinatecL The 
surgeon stands between the limb and the trunk oppo.^ite the 
axilla, and the chief assistant on the outer side of the upper arm 
opposite the operator. 

Operation. — An incision 3 inches long is made in the line of 
the artery, commencing above at a point a third of the distance 
from the anterior to the posterior fold of the axilla (Fig. 318, a). 
This incision divides the skin, superficial fascia, and deep fascia, 
and when the margins of the wound arc retracted the artery is 
exposed. The external vena comes of the brachial arteiy often 
crosses it, whilst the median nerve, or its inner head, lies in 
front of it, and the coraco-brachialis overlaps it from the outer 
side. The median and musculo-cutaneous nerves, together with 
the coraco-brachialis muscle, are draiTO to the outer side, the 
artery is separated from the adjacent veins — which in the 
lower part of the axilla may be numerous — and the aneurysm 
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needle passed from the inner side, care being taken not to 
include the ulnar and internal cutaneous nerves, which lie 
on the inner side, or the niusculo-spiral nerve which lies 
behind. ^ 

Collateral circulation . — The channels by which the collateral 
circulation is established, after ligature of the third portion of 
the axillary, vary according to the position of the ligature 

When the ligature is applied above the origin of the sub- 
scapular artery they are — (a) The posterior circumflex with 
acromial branches of the acromio-thoracic and the sujDra- 
scapular ; {h) the subscapular, by means of its dorsal scapular 
branch, with the supra-scapular and the posterior scapular, and 
by its thoracic branches with similar branches from the inter- 



Fici. 318. — Lig.ature of arteries of upper extremity. 


a 

h. 


Incision {or tliird part of the a\il- 
Iar.\' arter.v. 

Incision for braciiiai at middie of 
arm. 


c. Incision for bracliinl at bend of 

elbow. 

d. Incision for radial at middle of fore- 

arm. 


c. Incision for radial at wrist. 


costal arteries of the upper four to six spaces, and also from the 
long thoracic. 

When the ligature is applied betv'een the subscapular and the 
circumflex arteries the chief channels are the communications 
between the posterior circumflex and the acromial branches of 
the acromio-thoracic and .supra-scapular arteries. 

If the ligature is placed below the circumflex arteries the 
channels are similar to those after ligature of the brachial above 
the superior profunda, namely, communications between ascending 
branches of the superior profunda and branches of the circumflex 
arteries, chief!}' the posterior. 

The brachial artery. — This vessel commences at the lower 
border of the teres major, and terminates in the ante-cubital 
fossa, anterior and slightly to the ulnar side of the neck or 
head of the radius, by dividing into the ulnar and radial 
arteries. 
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Its course lias been marked out along -with that of the axillary 
artery. 

The artery lies upon the long head of the tricejis, the nuisculo- 
spiral nerve and superior profunda artery, then upon the internal 
head of the triceps, the insertion of the coraco-brachialis, and 
finally upon the brachialis anticus. 

For the greater part of its extent it is superficial, but at the 
elbow it lies underneath the bicipital fascia and between the 
supinator longus and jironator radii teres muscles. It is over- 
lapped, esjiecially in muscular subjects, by the biceps, and it is 
crossed from without inwards (usually about the middle of the 
arm) by the median nerve. The vessel has two venm comites, 
one on each side, these structures often being connected by large 
cross branches. 

The arterj' ma}' be ligatured in the middle of the upjjer arm, 
or at the bend of the elbow. 

Ligature of the brachial artery at the middle of the upper 
arm. — Position . — The patient is placed on his back near the 
edge of the table ; the arm is abducted to a right angle, and 
held in the supine position. An assistant should stand on the 
outer side of the limb and sui)port it at the elbow, or allow the 
elbow, but not the U 2 iper arm, to rest on a small table, other- 
wise the triceps may affect the i)osition of the biceps and so 
obscure the vessel. The operator stands between the limb and 
the trunk, and a second assistant opjjosite him. 

Operation. — An incision 2^ inches long is made in the line of 
the vessel, its central point corresiionding to the middle of the 
upper arm (Fig. 318, b). The skin, superficial fascia containing 
the basilic vein, and the deei? fascia are divided, and the inner 
border of the bicejjs muscle exposed. Caro must be exercised 
not to mistake the triceps for the bice^js, and to avoid injury 
to the basilic vein. The biceirs is retracted outwards, the artery 
not being included under the retractor, when the artery will be 
exposed ljung upon the triceps, surrounded by its venin comites, 
and vuth the median nerve usually in front. The median nerve 
is drawn to whichever side is most convenient, the artery sejrarated 
from its venre comites, and the needle passed from the nerve. In 
the dead subject the basilic vein is occasionally ligatured instead 
of the artery, but this mistake can be easily prevented by taking 
care, that the deep fascia is divided and the biceps exposed. 

Collateral circnlation . — If the ligature is ai:)plied above the 
origin of the superior j^rofunda, the collateral circulation is 
established by communications between ascending branches of 
the superior profunda with branches of the circumflex arteries, 
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especially the posterior. When it is ligatured between the 
superior and inferior profunda vessels, the principal communica- 
tions are between the anastomotica magna, the radial recurrent, 
and the interosseous recurrent, with the terminal branches of 
the superior profunda. 

If below the origin of both profunda arteries, in addition to 



Fig. 319. —Tr.aiisver.se section of upper arm. Lower part of middle third. 


1. Triceps. 

2. Musculo-«jpiral nerve and superior 

profunda alter). 

3. Cephalic > cm. 

4. Supinator lon^us. 
n. Brachialis anticus. 

C, Brachialis anticus. 

7. Biceps humeri. 


8. Brachial artery. 

9. Jledian ner\ e. 

10. Internal cutaneous ner\e. 

11. Ulnar ner\e. 

12. Basilic ^ein. 

13. Musculo-cutaneous neri e. 

14. Triceps. 

15. Humerus. 


the above, the anastomotica magna, and the anterior and posterior 
ulnar recurrent with the -inferior profunda. 

Ligature of the bracliial artery at the bend of the elbow. 
— 7Vs’)Vfo7?. — Similar to that for ligature of the arter}' in the 
middle of the arm, excejjt that the limb maj* rest on the taljle. 

Operation. — An incision about 2 inches long is made, com- 
mencing on the right side immediately above and internal to the 
central point of the bend of the elbow, and extending upwards 
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and inwards, parallel with the inner border of the biceps muscle 
(Fig. 318, c). The skin, superficial fascia containing the super- 
ficial veins and nerves, and the deep fascia, Avhich is strengthened 
by the bicipital fascia, are divided, the veins and nerves being 



Fig. 320.- — Transverse section of left arm iniinecliatelj' above conilyles 
of humerus. 


1. Olecranon. 

2. Inferior profunda arteiy. 

3. Cutaneous vein. 

4. Ulnar nerve. 

5. Flexor carpi radialis. 

0. Pronator radii teres. 

7. Jledian nerve. 

8. Internal cutaneous nerve. 
0 Basilic vein. 

10. Radial artery’ and vein. 

11. ^Median vein. 

12. Brachialis anticus. 

13. Biceps tendon. 

14. External cutaneous nerve. 


15. Cephalic vein. 

10. Posterior interosseous and radial 
nerve. 

17. Supinator lon^us. 

18 Exterior carpi radialis longior. 

19. External cutaneous nerve. 

20. Synovial membrane of elbow 

joint. 

21. Humerus. 

22. Superficial vein. 

23. Anconeus. 

24. Synovial membi-ane of elbow- 

joint. 

25. Olecranon bursa. 


retracted as they become visible. The vessel is now exposed, 
surrounded by its venie comites, and rvitli the median nerve on 
its inner side and the biceps on the outer side. The vessel is 
separated from its veins, and the needle passed from the inner 
side. 

Collateral circulation . — This is established along the channels 


ULNAR ARTERY 


475 


L liave been enumerated, after ligature of the brachial below 
profunda arteries. 

e ulnar artery. — The ulnar artery is one of the terminal 
lies of the brachial ; it commences in the antecubital fossa, 
erminates beyond the pisiform bone by dividing into su]ier- 
and deep branches. 

its course downwards it lies upon the insertion of the 
ialis anticus, then upon the flexor profundus digitorum, 
inally on the anterior annular ligament of the wrist. In 
ipper part of its course it lies behind some of the flexor 
1 of muscles which come from the iuternal condyle ; in the 
part it is overlapped by the flexor carpi ulnaris, and in 
Bgion of the wrist it is covered by the piso-annular band of 
1 and skin only. The ulnar nerve lies on its ulnar side for 
ower half of the forearm. The course of the artery is 
sented in the lower two-thirds of the forearm by drawing a 
from the internal epi-condyle of the humerus to the radial 
of the pisiform bone, and in the upper third b}’^ continuing 
jourse of the vessel upwards to the central point of the 
nibital fossa. 

le artery may be ligatured in the upper middle or lower 
; in the upper third it is very deeply placed, 
gature of the ulnar artery in the upper third. — Pnsi- 
— The arm is placed at right angles to the body on a small 
!, and held in the supine position. The surgeon stands on 
liner or outer side of the arm, and the assistant opposite 
m. 

Deration, — A point is taken midway between the condyles 
le humerus, and an incision made downwards from this in 
ine of the artery. The skin, superficial fascia containing 
dies of the iuternal cutaneous nerve, the median basilic and 
rior ulnar veins are divided, the latter structures being 
•n aside. The deep fascia, thickened in this situation to 
i the bicipital fascia, is then divided in the line of the 
lion, and the radial border of the pronator radii teres defined. 

structure is drawn to the ulnar side, together with the 
ian nerve which lies immediately beneath it, and the arteiy 
;ht as it passes under the muscle, 

, is carefully separated from the surrounding veins, and the 
lie passed from the radial side. 

igature of the ulnar artery in the middle third of the 
arm. — Po^ilion. — As for ligature at the bend of the elbow, 
peration. — An incision from 2^ to 3 inches long is made in 
line of the vessel, the central point corresponding to the middle 
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of the forearm (Fig. 321, a). The skin, superficial fascia contain- 
ing the anterior ulnar vein and branches of the internal cutaneous 
nerve, and the deep fascia, are divided, the muscles are exposed, 
and the interval between the flexor carpi irlnaris and the flexor 
sublimis digitorum sought for with the finger. When this has 
been found the muscles are separated, and the artery will be 
seen lying upon the flexor profundus digitorum, surrounded by 
its venae comites, and with the ulnar nerve on its inner side. The 
vessel is now separated from its accompanying veins, and the 
needle passed from the ulnar side. 

Ligature of the ulnar artery in the lower third of the 


forearm. — Position . — As for ligature in the middle third. 

Operation. — An incision about 2 inches long is made in the 
line of the vessel, commencing about 1 inch above the radial side 
of the pisiform bone and extending upwards (Fig. 321, h) The 
skin, superficial fascia, and deep fascia are divided, and the artery 
sought for in the interval between the flexor carpi ulnaris and 



Fig. 321.- -Ligature of ulnar artery. 
Position of .skin iiioisions. 

а. In middle third of forearm. 

б. In lower third of forearm. 


flexor sublimis digitorum muscles. 
The artery, when exposed, is - 
separated from the ulnar nerve, 
which lies on the ulnar side, 
and also, if possible, from the 
vense comites, and then the 
needle is passed from the ulnar 
side. 

Collateral eirculation . — This 


is very easily established through 


the free communications of the palmar arches, and also through 


the anterior and xiosterior interosseous arteries and the carpal 


arches. 


The radial artery. — The radial artery commences at the 
bifurcation of the brachial at the bend of the elbow, and ter- 
minates on the dorsal asxiect of the wrist, where it passes . be- 
tween the two heads of the first dorsal interosseons muscle to 


enter into the formation of the deep palmar arch. 

Its course is represented by a slightly curved line vuth the 
convexity outwards drawn from the central x^oint of the ante- 
cubital fossa to a fossa about half-way- between the tuberosity of 
the scaphoid and the styloid process of the radius, whence it 
winds round the lateral aspect of the wrist across the “ tahatiere ” 
to the base of the first intermetacarxial space. 

It lies upon the tendon of the biceps, the suxiinator brevis, 
the pronator radii teres, the radial head of the flexor sublimis 
digitorum, the flexor longus x^ollicis, the x^ronator quadratus, the 
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anterior aspect of tlie lower end of the radius, the anterior and 
lateral ligaments of the -vn'ist-joint, and finally on the dorsal 
surface of the scaphoid aud trapezium. In the first part of its 
extent it is covered by the supinator longus, then it lies super- 
ficially, and lastly it passes beneath the extensor muscles of the 
thimib. It is accompanied by two venaj comites, but the radial 
nerve lies in contact with the vessel on the radial side for the 
middle third only of its course 

The radial artery may have a ligatm’e applied to it m the 
upper, middle, and lower thirds of the forearm, and also as it 
lies in the “ tabatiere ” on the dorsal aspect of the wrist. 

Ligature of the radial artery in the upper third. — Posi- 
tion . — As for the ulnar artery. 

Operation. — An incision a little over 2 inches in length is made 
in the upper third of the forearm, in the line of the vessel. The 
.skin, superficial and deep fasci®, are divided, and the interval 
between the supinator longus and the pronator radii teres sought 
for. The fibres of the former muscle run in a vertical direction, 
and those of the latter obliquely dovmwards and outw’ards. 
When this interval has been defined the muscles are separated 
and the artery exposed. The needle may be passed from either 
side, the vessel being separated from its vente comites if 
possible. 

Ligature of the radial artery in the middle third. — 
Positio7i . — As in the preceding operation. 

Operation. — An incision from 2 to 3 inches long is made in the 
middle third of the forearm over the line of the artery (Fig. 318, d). 
The skin, the superficial fascia containing the radial vein and 
branches of the musculo- cutaneous nerve, and the deep fascia 
are divided, care being taken not to injure the superficial veins 
or nerves. The ulnar border of the supinator longus, which in 
this position is muscular above and tendinous below, is defined, 
and the muscle retracted towards the radial side. The radial vein 
lies on the outer side, but some distance away from the vessel. 
The artery is then exposed, lying upon the insertion of the pro- 
jiator radii teres and surrounded by its vense comites. These 
latter structures are separated from the vessel, and the needle 
passed from whichever side is found to be the more convenient. 

Ligature of the radial artery in the lower third — Posi- 
tion .- — As for ligature of the vessel in the middle third. 

Operation. — An incision about inches in length is made, 
commencing a little above the level of the tuberosity of the 
scaphoid, aud extending upwards in the line of the artery (Fig. 
318, e). The skin aud fascia are divided, and the interval between 
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tlio ulnar border of tlie supinator longus and radial ujargiii of 
the flexor carpi radialis opened up, care being taken not to in- 
jure the superficial veins or to divide the artery longitudinally 
as it lies in the bottom of the wound. The venm comites arc 
separated, and the needle passed from either side. In many 



Fiu. 322. — Transverse section of forearm through upper portion 
of lower fourth. 


1. Extensor longus pollicis. 

2. Extensor indicis. 

3. Extensor cfirjn nhiarii. 

4. Ulna. 

5. Tributary of anterior ulnar vein. 
G. Pronator quadratus. 

7. Ulnar nerve. 

8. Flexor carpi ulnaris. 

9. Ulnar artery'. 

10. Anterior ulnar vein. 

11. Flexor profundus di^fitoruin. 

12. Flexor sublimis digitoruin. 

13. Superficial median vein. 

14. Palmaris longus. 

15. External tendon of flexor pro- 

fundus digitoriim. 

10. Jlediau nerve. 

17. Anterior radial vein. 


18. Flexor carpi radialis. 

19. Flexor longus pollicis. 

20. Rndiid artery. 

21. Supinator longus. 

22. Radial nerve. 

23. Extensor ossis inetacarpi i>oll- 

icis. 

24. Extensor carpi radialis longior. 

25. Extensor carpi radialis brevior. 
20. Radius. 

27. Posterior radial vein. 

28. Extensor primi internodii pollicis. 

29. Superficial vein. 

30. Extensor communis digitoriim. 

31. Anterior interosseous vessels 

aud nerve, 

32. Radio-ulnar interosseous mem- 

In’ane. ' 


cases it will be found necessary to include the veins in the 
ligature. 

Ligature of the radial artery on the dorsum of the wrist. 
— Position . — The hand is jilaced in a ])osition half-way between 
supination and pronatiou resting on its ulnar border, and held 
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by an assistant. The surgeon stands on tlie outer side of the 
limb, and the assistant opposite to him. 

Operation. — An oblique or almost vertical incision about 
1 inch in length is made, commencing immediately below the 
styloid process of the radius, and running across the “ tabatiere,” 
half-way between the tendon of the extensor primi internoclii 
pollicis and that of the extensor secundi internodii pollicis (Fig. 
323). The skin and fasciaj are divided, the margins of the 
incision retracted, and then the artery will be exposed, lying 
upon the dorsal aspect and radial side of 'the wrist. The needle 
is passed from either side. Cai-e must be taken, in the per- 
formance of this operation, to avoid injury to the adjacent 
tendon sheaths or the underlying joints. 

Collateral circulation . — The collateral circulation, after liga- 
ture of the radial artery, is established in a manner similar to 
that which occurs when the ulnar artei-y is occluded. 



Fig. 323. — Ligatnve of radial artery on dorsnm of wrist. Position 
of hand and line of skin incision. 


Ligature of an intercostal artery. — In each intercostal space 
intercostal arteries are found, one above and one below, the 
former being the larger. Each vessel lies in a groove in the 
rib which forms a boundary of the intercostal space (Fig. 387). 
It is occasionally necessary to apply a ligature to the' vessel as 
it lies in this groove. 

Position . — The patient is so placed that the area of the opera- 
tion is well exposed. 

Operation. — An incision about 2 inches in length is made 
over the rib, and in the direction of the blood vessel ■which it is 
proposed to ligature. The surface of the rib is exposed, the peri- 
osteum separated, and a portion of the rib overlying the vessel 
removed subperiostea lly. When this has been done and the 
periosteum divided the artery is laid bare, and a ligature can 
easily be applied. In cases of injury it will usuall}'^ be found 
requisite to place a ligature on each extremity of the artery as 
it lies exposed in the bottom of the wound, on account of 
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the free anastomoses between the vessels in each intercostal 


space. 

• Abdominal aorta. — Tlie abdominal aorta lies iijmn the 
anterior aspect of the posterior abdominal wall, its point of 
bifurcation being upon the left side of the lower portion of the 
body of the fourth lumbar vertebra. 

This is marked out on the surface of the abdomen by taking 
a jioint ^ inch to the left of the median point of a line drawn 
between the highest points of the two iliac crests, or by taking 
a point which is f inch beloAv and h inch to the left of the 
umbilicus. The vessel extends upwards from this point in an 
almost vertical direction, reaching the middle line of the 
abdomen above. The inferior vena cava lies to the right of 



Fig. 324. — Ligature of abdom- 
inal aorta, a. Position of 
parietal incision. 


the aorta, and tends to overlap it, 
whilst it is surrounded by the aortic 
jilexus of the S3^mpathetic, and has 
lying in front of it, just above its 
bifurcation, the inferior mesenteric 
artery, the parietal peritoneum, and 
the small intestines. 

The vessel has only been ligatured 
a few times ; all the cases have been 
fatal, usually within a few hours, 
but one case lived for ten days. 

Position . — The patient is placed 
in the dorsal position j the surgeon 
stands upon the right side and the 
chief assistant upon the left. 

Operation. — An incision 3 or 4 
inches in length is made J inch to 
one or other side of the linea alba. 


one-third of the incision being below the point of. bifurcation 
and two-thirds above (Fig. 324). The peritoneum is opened for 
the entire length of the incision, the small intestines and great 
omentum are pushed upwards and to the right, and held there 
by the hands of an assistant or bj’’ large flat sponges, and in 
this way the anterior aspect of the lower portion of the vessel 
is exposed, except that it is covered with peritoneum. This 
peritoneum is divided by a vertical incision, and lifted awaj' 
from- the vessel b}’^ the finger. The inferior mesenteric arteiy 
is then defined and pushed over to the left, and a point half- 
Avay between the origin of this vessel and the bifurcation of the 
aorta is selected for the application of the ligature. The vessel 
is then separated from the connective tissue and the plexus 



DEEP EPIGASTRIC ARTERlRY 


487 


the abdominal branches of the lower intercostal few fibres of the 
arteries with the deeja ejhgastric, which , is give 
external iliac artery below the point oG Igature sal jjosition, -ndth 
lumbar arteries (anterior branches) atf<3 -the ilia- outwards. The 
ilio-lumbar artery with the deep circumi’^lx iliac £ib, and the .chief 
of the external iliac ; (c) the sciatic arter^ j, with tl 
which enter into the crucial anastomosis (; (d) thdies in length is 
of the gluteal artery with the external circumflf^ove immediately 
cii’cumflex iliac in the region of the anteiipr sup* skin, superficial 
(e) perineal branches of the internal pudi^c artde margins of the 
branches from the external pudic, a branch terior layer of the 
femoral ; (/) pubic branches of obturator^ arcrural nerve lying 
branches of deep epigastric. ( by a portion of 

The deep epigastric artery. — The dei 
branch of the external iliac given off im- 
mediately above Poupart’s ligament. 

Its cotu'se is marked out by taking a 
line from immediately to the inner side 
of the central point of Poupart’s liga- 
ment to immediately outside the um- 
bilicus. 

Position . — As for the external iliac 
artery. 

Operation. — An incision 2 inches long, 
at right angles to the line of the vessel, 
is made, so that the centre of the in- 
cision corresponds to the point where 
the line of the artery crosses the linea 
semilunaris (Fig. 327, a). The incision 
is deepened, and the fascial aponeurosis 
of the external obliqne, and the conjoined tendon foi 
union of the internal oblique and the transversalis‘^ '"'itii the 
are divided in order, when the fascia transversalis 
The outer border of the rectus abdominis is then dra 
with a retractoi’, and the fascia transversalis divided, j^he crucial 
in the line of the wound. The deep epigastric art 
exposed lying upon the peritoneum and in the extr superficial 
tissue accompanied by two venas comites. The igi'''6n off 
sejmrated from its accompanying veins, and a ligaturi|^ cases, 
from the inner side. erred to 

The deep circumflex iliac artery. — This vessel is a 
the external iliac, given oft’ at about the sa'^^' .le^ Scarpa’s 
epigastric artery. , patient and of the 

Its course is behind nnd w- '' ® ® common femoral. 

2 ^ 



(t. Beep apex of 

t. Deep cT' 
arterj 

the wound 
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ere it lies upon the iliac fascia, which 
iacus muscle. At the anterior superior 
rces the fascia transversalis, and runs 
.que and transversalis muscles close to 
he crest of the ilium. The external 
ind the vessel, 
external iliac artery. 

ision 2 inches long is made parallel 
the external half of Poupart’s ligament . 
divides the fascial layer, the aponeurosis 
abdomen abo^^e. the origin of the lowest fibres o’f the 

the transversalis in the outer two-thirds of the 
.11}'/ the fascia transversalis, when the vessel is 
xm the iliac fascia, and accompanied in this part 
|!.TO veurn comites. The needle is passed from 
being taken not to include the external 
A knowledge of the course and relations of 
' I J^'lex iliac artery is important, as in this region a 
■ >'.?often opened. 

artery. — ^The femoral artery commences opposite 
^^^lent, where it is continuous with the external 
__^_^^ninates below at the junction of the middle and 
the thigh at an aperture in the adductor magnus 
1 ij^/e it passes into the popliteal artery. 

is marked out by jdacing the limb in a position of 
.sternal rotation, and slight flexion, and then drawing 
a point midway between the anterior superior iliac 
parietTuncisiOT^® symphysis pubis to the adductor tubercle of the 
ae upper two - thirds of this line represents the 
one-third of tP® vessel, the first 3 J or 2 inches being the common 
and two-thirds® part beloav this in the upper third of the thigh 
the entire leng'ial femoral in Scarpa's triangle, and the remainder 
omentum are ®ial femoral in Hunter’s canal. The relations of 
by the hands tbe different jaarts of its course are shown in 
this way the jand 331. • 

is exposed, e- to 2 inches beloav Poupart’s ligament' the common 
peritoneum utery divides into the superficial femoral and the deep 
from- the v The parts of the artery to which a ligature may be 
is then de; are the common femoral, the superficial femoral in 
Avay betwe^ triangle, the superficial femoral in Hunter’s canal, and 
aorta is selecfemoral. 

is then separated' ■tf6m''ommon femoral artery. — This vessel lies 

' lata, ANuthin the femoral sheath, 
—'-■n femoral A'cin on the 
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inner side, and the anterior crural nerve and a few fibres of the 
psoas muscle on the outer side. 

Position . — The patient is placed in tlie dorsal position, with 
the thigh slightly flexed, abducted, and rotated outwards. The 
surgeon stands upon the outer side of the limb, and the .chief 
assistant on the opposite side. 

Operation. — An incision about 2 or 2^ inches in length is 
made in the line of the artery, commencing above immediately 
below Poupart’s ligament (Fig. 328, a). The skin, superficial 
fascia, and the deep fascia are divided, and the margins of the 
wound held aside with retractors, when the anterior layer of the 
femoral sheath will be exposed, the anteiuor crural nerve lying 
upon its outer side separated from the artery by a portion of 
the tendon of the psoas magnus 
muscle. The crural branch of the 
genito-crural nerve may be met 
with, lying upon or within the 
sheath of the vessel. The artery 
is situated in the external com- 
partment of the femoral sheath, 
and lies in close relation nuth 
the corresponding vein, which is 
placed internal to the artery and 
separated from it by a septum 
of connective tissue. The sheath 
is opened somewhat on the outer 
side, so as to avoid injuring the 
vein, which may overlap it, and 
the needle is passed from the 
inner side. When the ligature has been applied the wound 
is closed in the usual manner. 

Collateral circulation. — (a) Deep circumflex iliac with the 
ascending branch of the external circumflex. 

{b) Obturator with the internal circumflex. 

(c) Sciatic with the other vessels taking part in the crucial 
anastomosis. 

{cl) Branches of the internal pudic artery nuth superficial 
pudic branches of the common femoral, when these are given oft" 
below the point of application of the ligature. In all cases, 
where possible, ligature of the external iliac is to be preferred to 
ligature of the common femoral. 

Ligature of the superficial femoral artery in Scarpa’s 
triangle. — Position . — The position of the patient and of the 
operator is the same as in ligature of the common femoral. 



Fig. 328. — Ligature of femoral artery. 
Position of limb, and lines of ex- 
ternal incision. 


а. Common femoral. 

б. Superficial femoral at apex of 

Scarpa’s triangle. 




Fig. 329. — Transverse section through middle portion of upper third 
of left thigh. 


1. Gluteus maximus. 

2. Great sciatic nerve. 

3. Branches of sciatic vessels. 

4. Semitendinosus. 

5. Semimembranosus. 

6. Adductor magnus. 

7. Tributary of saphenous vein. 

8. Adductor brevis. 

9. Gracilis. 

10. Adductor longus. 

11. Internal saphenous vein. 

12. Superficial femoral vein. 

13. Sartorius. 


14. Superficial femonal artery. 

15. Internal saphenous nerve. 

16. Deep femoral artery. 

17. Internal circumflex artery. 
IS. Rectus femoris. 

19. Deep femoral vein. 

20. Anterior crural nerve. 

21. Tensor fasciaj femoris. 

22. Vastus internus. 

23. Femur. 

24. Inferior gluteal nerve. 

25. Branches of gluteal vessels. 

26. Small sciatic nerve. 


the middle third of the thigh (Fig. 328, b). The vessel is ligatured 
at the apex of Scarpa’s triangle. The superficial fascia is divided, 
care being taken to avoid injury to tributaries of the long 
sajihenous vein which may cross the line of the artery in this 
portion of the thigh ; if, however, they cannot he drawn aside 
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two ligatures are applied, and the vessel divided between them. 
The deep fascia is then incised, when the sartorius muscle will 
be visible, its fibres crossing obliquely from above downwards 
and inwards. The inner border of the muscle is defined, and 
the entire muscle drawn outwards, by which means the anterior 
aspect of the sheath is ex 2 }Osed. The vein lies behind and to 
the inner side of the artery, Avhilst the internal cutaneous nerve 
and the inner branch of the middle cutaneous nerve lie 
anteriorly, and the loug sajphenous nerv^e externally. The 
sheath of the artery is opened, and the needle jjassed from the 
inner side, care being taken 
against the wall of the vessel, 
and so avoid enclosure of any 
of the adjacent structures. 

MTien the ligature has been 
tied the ends are cut short, 
the sartorius allowed to re- 
turn to its former 2 )osition, 
and the external wound 
closed. 

Collateral circulation . — 

(а) Descending branches of 
the external circumflex with 
muscular branches of the 
superficial femoral, the anas- 
tomotica magna, and the 
suiDerior external articular 
branches of the ipopliteal. 

(б) The p e r fo r a t i n g 
branches of the jDrofunda 
femoris with muscular 
branches of the superficial 
femoral, superior muscular branches of the pojiliteal, and the 
superior articular branches of the same vessel. 

Ligature of the superficial femoral artery in Hunter’s 
canal. — Position . — Tlie same as for ligature of the common 
femoral, the surgeon standing on the outer side of the middle 
third of the thigh. 

Operation. — An incision from 3 to 4 inches long is made in 
the line of the artery in the middle third of the thigh, the central 
point of the incision being o 2 )posite the mid-point of the thigh 
(Fig. 330, a). The superficial fascia is divided, and if the 
internal saphenous vein is seen it is drawn inwards with a 
retractor. The deep fascia is next incised, and underneath it 


to keep the jjoint of the needle 



Fig. 330. — Position of limb and lines 
of incision foi- ligature of superficial 
femoral artery in Hunter’s canal, and 
the popliteal artery in the upper por- 
tion of the popliteal space. 

a. Incision for superficial femoral artery. 

b. Incision for popliteal artery. 

c. Incision for adductor tubercle of femur. 
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the sartorius will be exposed, tlie fibres running from above 
downwards and inwards. Tire outer border of this muscle 
is then defined, and the entire structure drawm inwards, when 
the aponeurosis which forms the roof of tlie canal Vvnll be 
exposed. In order to make this more distinct it may be 
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tlie artery are branches of the sympathetic and the deep 
lymphatic vessels coming up from the popliteal space. The 
surface of the artery is bared in the usual manner, and the 
needle passed from either the inner or the outer side, care being 
taken not to include a nerve in the ligature, or pierce the vein 
with the needle. 

Collateral circulation . — The cu'culation is re-established along 
the same channels as have been enumerated in connection with 
ligature of the artery in Scarpa’s triangle. 

The popliteal artery. — The popliteal artery commences at 
the aperture in the adductor magnus, runs at first slightly out- 
wards, but chiefly downwards, to the middle of the space, when 
it takes a vertical direction to the lower border of the popliteus 


Bursa underneath 
crurcus. 

Vastus internus. 
Adductor magnus. 


Sartorius. 

Popliteal nerve. 

Gracilis 

Scmttendinosus. 

Fig. 332. — Transverse section tliiough the right tliigli, at the level of 
the upper part of the popliteal space. The arrow represents the 
course of the dissection in evposuTe of the artery. (Seen from 
below.) 

muscle, at which point it terminates by dividing into the anterior 
and posterior tibial arteries. 

In its course downwards it lies behind the bare triangular area 
on the posterior aspect of the lower part of the femur, then upon 
the posterior ligament of the knee-joint, and finally upon the 
fascia which covers the popliteus. The vein lies in close rela- 
tion to the artery, at first being on the outer side and superficial, 
then superficial, and finally internal. The internal popliteal 
nerve is more superficial, but, like the vein, crosses from the 
outer to the inner side during its course downwards. That 
branch of the obturator nerve which goes to the knee-joint lies 
upon the ujiper portion of the artery, between it and the vein. 

The popliteal artery may be ligatured in the upper part of its 
course as it lies behind the femur, or in the lower part where it 
is in relation with the fascia covering the popliteus. 
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Ligature of the popliteal artery in the upper part of the 
popliteal space. — Position . — ^The limb is placed in a position 
similar to that for ligature of the femoral artery, but is more 
flexed and rotated outwards. 

Operation. — The adductor tubercle is defined, and passing 
upwards from it can be felt the tendon of the adductor magnus. 
An incision is made, commencing below ^ inch above the ad- 
ductor tubercle, and extending upwards for 3-i- inches along the 
posterior border of the tendon (Fig. 330, b). The skin, super- 
ficial fascia containing branches of the internal cutaneous nerve, 
and the deep fascia, are divided in the line of the incision; 
the nerves and the long saphenous vein, if seen, being drawn to 
the inner aide. The anterior border of the sartorius muscle is 

then seen, and also the tendon 
of the adductor magnus. The 
sartorius is retracted backwards, 
and the adductor tendon for- 
wards and to the outer side, 
when the tendon of the semi- 
membranosus will be exposed. 
This is dravTi inwards and 
backwards, and on separating 
the fatty tissue the artery vdll 
be found lying close to the bone. 
It is separated from the vein, 
which here lies posterior and 
external to the artery, and the 
^ . .. . needle is passed from the vein, 

^'arterfinlwv«^part°of taken not to include 

space. Position of the sldu in- the geniculate branch of the ob- 

turator nerve. 

Collateral circulation. — {a) 
The sujierior external articular arteries, the anastomotica 
magna, the descending branch of the external circumflex, and 
the lowest muscular branches of the profunda femoris, com- 
municate with the inferior articular arteries and the recurrent 
branches of the anterior tibial. 

(6) The articular branches of the anastomotica magna and 
external circumflex with the azygos branch of the popliteal. 

Ligature of the popliteal artery in the lower part of the 
popliteal space. — Position . — The patient is placed in a semi- 
iwone iDosition, and the limb fully extended. The surgeon 
stands on the outer side of the limb which is to bo operated 
upon, and the assistant on the opposite side. 
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Operation. — An incision is made in the middle line of tlie 
popliteal space, 3 to 4 inches in length, commencing immediately 
below the central point of the space, and extending downwards in 
the line of the artery (Fig. 333). The skin is divided, and then 
the superficial fascia, in which will be seen the short saphenous 
vein and the small sciatic nerve. These structures are retracted 
to the outer side, and then the deep fascia is divided, when the 
two heads of the gastrocnemius will be exposed. These are 
separated without injuring the large arteries and nerves which 
go to them, and the short saphenous vein followed till it joins 
the popliteal vein. The 
internal popliteal nerve 
is generally seen first, 
then the vein, and, some- 
what to the outer side 
and at a slightly deeper 
level, the artery. The 
popliteal nerve and vein 
are drawn towards the 
inner side, and the 
needle passed from these 
structures. The per- 
formance of the deep 
dissection niaj'- be facil- 
itated by flexing the 
knee slightly, so as to 
relax the gastrocnemius. 

Collateral circulation. 

— Similar to that which 



IS 


established after liga- 


FiG. 334. — ^Position of limb and lines of incision 
for exposure of tlie posterior tibial artery in 
the middle and lower thirds of the leg, and 
.at the ankle behind the internal malleolus. 


ture of the first pait of n. Middle third. I 6. Lower third, 
the artery. airkle. 

The posterior tibial 

artery. — The course of the posterior tibial artery is represented 
by drawing a line from the central point of the popliteal space 
to a point at the junction of the inner and middle thirds of 
a lino drawn from the tip of the internal malleolus to the inner 
side of the prominence of the heel. The artery commences at 
a point in the leg 4 inch below the lower border of the tubercle 
of the tibia, and in the first part of its course it lies a little 
internal to the above line. 

The upper part of the artery is deeply placed in the calf, lying 
underneath the solcus and gastrocnemius muscles, and the deep 
transverse fascia of the leg which separates the superficial group 
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of muscles from the deep (Fig. 335). In the lower third of the 
leg it is more superficial, and lies immediately below the deep 
fascial septum separating the superficial and deep layers of 
muscles. In its course do'um wards it lies upon the tibialis 
posticus, the flexor longus digitorum, the 2 )osterior surface of the 
tibia, and the ligaments of the ankle-joint. The posterior tibial 
nerve lies on the outer side of the artery, excejit for a short 
distance at its commencement. TJic artery is accomiianied by 
two venrn comites. 

A ligatm-e may be applied to the posterior tibial arteiy in the 
middle third of the leg, in the lower third of the leg, or at the 
ankle-joint. 

Ligature of the posterior tibial artery in the middle third 
of the leg. — Position . — The j^atient lies in the dorsal j^osition, 
the limb to be operated upon is flexed at the knee, and the leg 
lies upon its oirter side. The surgeon stands on the outer side 
of the limb and leans over, the assistant being jflaced opposite 
him. 

Operation. — The postero-internal border of the tibia is defined, 
and an incision 3 to 4 inches long made j^arallel to this border, 
but about ^ inch behind it, in the middle third of the leg (Fig. 
334, a). The skin and superficial fascia are diUded, and if the 
internal saphenous nerve and vein are seen they are retracted to 
the inner side or backwards. The deej) fascia is then incised, 
and underneath it the soleus, where it is attached ,to the 
internal border of the tibia, made out. In this part of the 
operation, in a muscular subject, the edge of the gastrocnemius 
may become visible, in which case it is drawn backwards. When 
the soleus has been bared it is divided for the entire length of 
the incision, immediately beyond its attachment to the tibia; 
and when this has been done the dee^D transverse fascia which 
separates the superficial muscles from the deej) is divided in the 
line of the oi-iginal incision. On following inwards the deep 
asjDect of this fascia for a short distance the artery will be seen 
lying upon its deep surface, between it and the tibialis posticus. 
On each side of the artery there is a vena comes ; the posterior 
tibial nerve lies on the outer side. Care must be taken not to 
divide the flexor longus digitorum along Avith the soleus, since 
if this is done it is jDossible to mistake the interosseous mem- 
brane for the deep transverse fascia, and tie the anterior tibial 
arterj’^ instead of the posterior. The relations of the artery at 
the point of ligature are shoAvn in Fig. 335. 

Ligature of the posterior tibial artery in the lower third 
of the leg. — Position . — The positions of the patient, surgeon. 
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and assistant are similar to those in ligature of the vessel in the 
middle third. 

Operation, — An incision 2 or inches long is made along the 
line of the vessel in the lower third of the leg (Fig. 334, b). This 



1. Fascia between soleus and 

gastrocnemius. 

2. Plantaris. 

3. Posterior tibial nerve. 

4. Internal saiibenous nerve. 

5. Internal sai)henous vein. 

0. Posterior tibi.al vein. 

7. Posterior tibial artery. 

S. nexor longus digitoruni. 

9. Tibia. 

10. Tibialis anticus. 

11. Anterior tibial nerve. 

12. Anterior tibial artery. 

13. Anterior tibial vein. 


14. Interosseous membrane. 

15. Extensor longus hallucis. 
1C. Extensor longu.s digitomm. 
17. Peroneus brevis. 

IS. Peroneus longus. 

19. Peroneal nerve. 

20. Fibula. 

21. Flexor longus hallucis. 

22. Peroneal artery and vein. 

23. External saphenous nerve. 

24. Deep transverse fascia. 

25. Soleus. 

26. External saphenous vein. 

27. Gastrocnemius. 


divides the skin, superficial fascia, and the deep fascia, which at 
the lower part is somewhat thickened, owung to the transverse 
fibres being more develoiied, where it forms the internal annular 
ligament of the ankle-joint. The incision lies between the 
internal border of the tibia and the inner margin of the tendo 
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Achillis. Underneath the deep fascia the artery is found lying 
upon the flexor longus digitorum, surrounded by its venie 
comites, and having the nerve on the outer side. The needle is 
passed from the outer side. 

Ligature of the posterior tihial artery behind the internal 
malleolus. — Position . — As for ligature of the vessel in the 
middle third. 

Operation. — A curved incision is made in the space between 
the internal malleolus and the heel, the convexity being towards 
the prominence of the os calcis (Fig. 334, c). This incision is 
about 2 inches in length, and in direction corresponds to the curve 

of the internal malleolus, but is 
§ inch behind it. The skin, super- 
ficial fa.scia, and deep fascia, which 
in this situation, is very much 
thickened to form the internal 
annular ligament, are divided in 
succession, when the artery will be 
found lying on the inner side of 
I the ankle-joint, liaving a vena 
comes on the inner side, and a 
second vena comes and the posterior 
tibial nerve on the outer side. The 
vessel is separated from its vena3 
comites, and the neecUe passe^l from 
the nerve. If the venre comites 
are very closely connected with the 
vessel they may be ligatured as well. 
Collateral circxdation. — When 

Fig. 336.-Lig.ature of peroneal ^he posterior tibial artery has been 
artery, a. Position of ex- ligatured the following comniiini- 
ternal incision, h. Fibula. eating channels become dilated : — 

{a) Branches of the peroneal 
artery with branches of the posterior tibial which are given off 
below the point of ligature, and with the external plantar by 
the calcaneal and malleolar branches. 

(5) Internal malleolar branches of the anterior tibial, with 
similar branches of the posterior tibial. 

(c) The dorsalis pedis artery and its branches, with the 
internal and external plantar arteries. 

The peroneal artery. — This ve.ssel is a branch given off from 
the posterior tibial, 1 inch below the lower border of the tubercle 
of the tibia. 

It runs dow’nwards, lying behind the fibula, and covered by 





AlfTERIOR TIBIAL ARTERY 


497 


the flexor longus hallucis muscle. In the lower part of the leg 
it becomes much smaller, and ends by dividing into two terminal 
branches, the anterior and posterior peroneal branches. 

A ligature may be applied to the vessel in the middle of the calf. 

Position . — The patient is placed in a semiprone position, 
lying upon the side which is not to be operated upon. The 
leg is slightly flexed at the knee, and the limb lies with the 
external aspect before the operator. 

Operation. — The postero-external border of 
the fibula is defined mth the fingers, and an in- 
cision 3 inches long made in the middle of the 
leg over this border of the bone (Fig. 336). 

When the skin and fascise have been divided the 
outer border of the soleus muscle will be exposed. 

This muscle is retracted, and, if necessary, its 
attachment to the fibula in the upper part of 
the wound cut through. By this means the 
origin of the flexor longus pollicis from the 
fibula is laid bare. This is separated from 
the bone until the artery is exposed, lying in a 
canal of fibrous tissue between the inner part of 
thoflexor longus hallucis and the tibialis posticus. 

The needle may be passed from either side. 

The anterior tibial artery. — This vessel 
commences at the lower border of the popliteus 
muscle, and terminates in front of the ankle- 
joint, where it becomes the dorsalis pedis. 

Its course is marked out by drawing a line 
from a point which is half-way between the 
prominent portion of the external tuberosity 
of the tibia and the head of the fibula, to a 
point midway between the two malleoli. 

In its course downwards it lies upon the 
interosseous membrane for the upper two-thirds, and on the tibia 
and the ankle-joint below this level. It lies in relation with the 
tibialis anticus on the inner side, and on the outer side it has the 
extensor longus digitorum at first, and lower dowm is separated 
from this muscle by the extensor longus hallucis. The tendon of 
the latter crosses the artery below. The anterior tibial nerve lies 
chiefly on the outer side, although for a short distance it may lie 
in front. The artery is accompanied by two venje comites. 

The anterior tibial artery may be ligatured at the u 2 Dper, 
middle, or lower thirds of the leg. 

Ligature of the anterior tibial artery in the upper third. — 



Fig. 337. — Position 
of liml) and lines 
of skin incisions 
in ligature of an- 
terior tibial artery. 

n. Upper third. 
h. lliddle third. 
c. Lower third. 
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Position . — The patient is placed in the dorsal position, the leg 
being rotated inwards Avith the foot fully extended. The 
surgeon stands on the outer side of the limb and the assistant 
on the opposite side. 

Operation. — An incision 3 or 4 inches long is made in the line 
of the artery, commencing above at the level of the tubercle of 
the tibia (Fig. 337, a). The skin, superficial and deep fascia, are 
divided, and the interval betAA'een the tibialis anticus and the 
extensor longus digitorum defined. This interval can usually be 
felt by the finger as a slight depression in the line of the incision. 
At this stage the foot is flexed, so as to' allow these muscles to 
be separated Avith retractors. Upon the anterior surface of the 
interosseous membrane, and a short distance to the outer side 
of the tibia, the artery Avill be found, having a vena comes on 
each side and the nerve on the outer side. The vessel is 
separated from the nerve, and, if possible, from the venai 
comites, and the needle jAassed from the outer side. 

Ligature of the anterior tibial artery in the middle third. 
— Position . — This is the same as for ligature in the upper third. 

Operation. — An incision 3 inches long, AA’hose central j^oint 
corresponds to the mid-point of the leg, is made in the line of 
the artery about two fingers-breadth behind the anterior border 
of the tibia (Fig. 337, h). This incision divides the skin, super- 
ficial and deep fasciaj, and exjAoses the muscles. An interval 
betAA^een the tibialis anticus and the extensor longus digitorum 
is defined (it can generally be felt AAnth the finger, or may 
appear as a slight depression of a somewhat yelloAvish tint), 
and these muscles are separated and retracted. The extensor 
longus hallucis is next met AA'ith, oA’erlapping the vessel from 
the outer side; it in turn is pulled aside, and the artery Avill 
be exposed. In the middle third of the leg the anterior tibial 
nerve often lies in front of the A’^essel, in Avhich case it is re- 
tracted to the outer side. The needle is passed from the nerA'e. 
The A^ense comites are usually included AAithin the ligature, 
OAving to the difficulty of separating them from the artery. 

■ Ligature of the anterior tibial artery in the loAver third. 
— Position . — As for ligature of the vessel in the upper third, 
though the foot is not rotated to the same extent. 

Operation. — An incision 2 to inches long is made in the 
line of the artery immediately aboAm the ankle (Fig. 337, c). 
This divides the .skin, superficial fascia, and deep fascia, Avhich 
in this situation is considerably thickened to form the transverse 
portion of the anterior annular ligamentof the ankle. Underneath 
the deejA fascia the tendons of the tibialis anticus and the extensor 
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longus liallucis are defined, tlie former being surrounded witli a 
synovial slieatli, and lying in a separate compartment bcneatlv tire 
annular ligament. The tendon of the extensor longus liallucis is 
drawn to the outer side, when the artery will be exposed as it 
lies upon the tibia. The nerve lies on the outer side. The nerve 
is drawn aside, and the needle passed from the outer side. 

Collateral circulation. — (a.) The external malleolar and inferior 
muscular branches of the anterior tibial, with the external mal- 


leolar and calcaneal branches of the peroneal artery. 

(1)) The internal malleolar branch of the anterior tibial, with 
a similar branch from the posterior tibial. 

(c) IMuscular, tarsal, and metatarsal branches of the dorsalis 
pedis, with the terminal branches of the anterior peroneal. 


(d) The dorsalis pedis, with the internal 
and external plantar arteries. 

The dorsalis pedis artery. — The dorsalis 
pedis artery is the continuation of the anterior 
tibial, and extends from the ankle to the sole, 
where it joins the external plantar. 

Its course is marked out by taking a line 
from the central point between the two malleoli 
to the base of the first iutermetatarsal space. 

It lies upon the dorsal surface of the tarsus, 
between the tendon of the extensor longus 
liallucis on the inner side, and the innermost 
tendon of the extensor longus digitorum on 
the outer side. 

Position. — The patient lies in the dorsal 
position, with the sole resting upon the table ; 



the surgeon stands on the outer side of the fig. 338 .— Ligtiturc 
limb. One assistant holds the foot in a state of U'e rtorsalis 


— qf complete extension, and the other stands po4'tioiro? ’sl'in 
opposite the surgeon and retracts the margins incision. 


of the wound. 


Operation. — An incision from 1 to 2 inches long is made on the 
donsum of the foot in the line of the vessel, commencing about 
1 iuch below the ankle-joint at the lower margin of the inferior 
portion of the anterior annular ligament (Fig. 338). The incision 
is situated between the tendons of the extensor longus hallucis and 
the extensor longus digitorum, and divides the skin and superficial 
and deep fasciie, when the artery ivill be exposed Ijdng upon the 
bone and surrounded by a variable quantity of fatty tissue. The 
innermost tendon of the extensor brevis digitorum will usually be 
seen crossing the artery in the lower part of the incision, and should 
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be retracted do’miAvards and outwards. Tlie nerve lies externally, 
and the needle is passed from the outer side. 

Collateral circulation . — This is established through the com- 
munications of the terminal portion of the vessel with the deep 
plantar arch. 

The internal iliac artery. — The internal iliac trunk extends 
from the upper border of the sacro-iliac synchondrosis to the 
upper border of the great sacro-sciatic foramen. It is one of the 
two terminal divisions of the common iliac artery. 

It lies upon the anterior aspect of the lateral mass of the 
sacrum, from which it is separated by the lumbo-sacral cord. 
The corresponding vein lies to the inner side and behind, whilst 
externally it has the inner margin of the psoas magnus muscle. 
The ureter lies along the anterior aspect of the internal iliac 
artery, and the peritoneum and intestines cover it in front. 

Position . — As for ligature of the common iliac artery. 

Operation. — An incision about 4 inches long is mada in 
the linea alba, commencing a short distance above the pubic 
sjunphysis. The peritoneal cavity is opOned, and the intestines 
and great omentum pushed aside and hold out of the way by flat 
sponges and large retractors or by the hands of an assistant. 
The point of division of the common iliac is defined, and from 
this the internal iliac artery is traced as it lies upon the front 
of the sacrum. The peritoneum over it is divided freely, and the 
vessel separated from the ureter and the sympathetic plexus 
which surrounds it. The aneurysm needle is passe d' ffdin the' 
inner side so as to avoid injury to the vein, whicla is usually 
of large size. < 

Collateral circulation — 

{a) Ilio-lumbar with the deep circumflex iliac. / 

(6) The lateral sacral with the middle sacral and the lateral 
sacral of the opposite side. [ 

(c) The gluteal with the deep circumflex iliac and the 
ascending branch of the external circumflex. 

(d) The internal pudic and obturator arteries, with similar 
vessels of the opposite side. 

(e) The obturator artery, Avith the internal circumflex and 
the sciatic. 

(/) The hsemorrhoidal branch of the inferior mesenteric AAitli 
the hsemorrhoidal branches of the internal iliac. 

The sciatic and internal pudic arteries. — Both these vessels 
are terminal branches of the anterior division of the internal 
iliac, and are gh'en off from this A^essel as it lies upon the 
anterior surface of the pyriformis muscle, just before the latter 
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leaves the pelvis. They emerge from the pelvis through the 
great sacro-sciatic foramen at the lower border of the pyriformis. 
The sciatic artery is more superficial at the point of emergence, 
whilst the internal pudic lies on the inner side. 

The point Avhere these vessels come out from the pelvis is 
marked on the surface by trisecting a line dTaATO from the 
posterior superior iliac spine to the outer part of the ischial 
tuberosity ; the junction of the middle and lower thirds of this 
line is the point required. 

Position . — The patient is placed on the sound side in the 
semiprone position, with the legs hanging over the end of the 
table. The surgeon stands on 
the side to be operated upon, 
and the assistant on the opposite 
side. 

Operation. — The point of 
emergence of the vessels is marked 
out, and then an incision 4 inches 
long, whose centre corresponds 
to the point of emergence, is 
made in the lino of the fibres 
of the gluteus maximus (Fig. 

339, a). The skin, superficial 
and deep fasciaj are divided; 
then the muscle is incised or 
its fasciculi separated for the 
entire length of the wound, and Fig. 339.— Ligixture of the gluteal, 
the margins well retracted till sciatic, and internal pudic arteries, 
the pyriformis is exiiosed at the "• I''c>®>on for sciatic and internal 
bottom of the wound. The lower b. incision for gluteal, 
border of this muscle is defined 

and traced inwards to the sciatic foramen, when the artery 
will appear. When dividing the gluteus maximus a large 
muscular branch of the sciatic artery may be cut across, in 
which case it will serve as an easy guide to the main vessel if 
it is traced inwards. The internal pudic artery lies uiiou the 
tip of the ischial spine, somewhat internal to the sciatic artery, 
and at a slight^ deeper level. In each case the arteiy is 
separated from the adjacent structures, and the needle passed 
from the inner side. In the case of the internal pudic artery, 
care must be taken to avoid including within the ligature the 
pudic nerve, which lies immediately internal to the vessel, and 
the nerve to the obturator internus, which lies to the outer side of 
the artery. 
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The gluteal artery. — This ves.sel is the terminal branch of 
the posterior division of the internal iliac. It passes out from 
the pelvis through the upper part of the great sacro-sciatic 
foramen at the upper border of the pyriformis, and is accompanied 
by two venrn comites and the superior gluteal nerve. Just 
beyond its point of emergence it subdivides into superficial and 
deep portions, and on this account it is necessarj’- to apply the 
ligature close to the margin of the foramen. The gluteal artery 
emerges from the pelvis at a point corresponding to the junction 
of the inner and middle thirds of a line joining the posterior 
superior iliac spine and the top of the great ti’ochanter, the thigh 
being rotated inwards. 

Position . — This is the same as for ligature of the sciatic 
artery. 

Operation. — An incision from to 4i inches long is made 
parallel with the fibres of the gluteus maximus, the centre of 
the incision corresponding to the point of emergence of the 
artery from the pelvis (Fig. 339, h). The skin, superficial 
fascia containing a number of cutaneous nerves, and deep 
fascia are divided, and the gluteus maximus exposed. The 
fasciculi of this muscle are separated until the fascia which lies 
between it and the gluteus medius and pyriformis becomes 
visible. An interval between the two latter muscles is then 
sought for, and when found the muscles are separated along 
this line until the sacro-sciatic foramen is reached. The gluteal 
artery can then be felt against the bony margin of the foramen 
as a distinct rounded structure. '^^'Iiilst separating the fibres of 
the gluteus maximus, a large muscular branch of the gluteal 
artery may become visible, in which case it is traced onwards 
until it joins the main trunk. ^^Tien the position of the gluteal 
artery has been made out, the gluteus medius and pyriformis 
are held well aside vdth retractors ; the artery is separated from 
the su 2 Derior gluteal nerve and the veme comites, and then the 
needle is passed from the nerve. 
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OPERATIONS UPON THE VEINS 

General considerations. — The remarks which were made 
under this heading in the {nevious chapter, in connection with 
the arteries, apply for the most jiart to the veins. 

The instruments vhich aie neccssaiy are the same as for the 
ligature of an aitery. 

The internal jugular vein.— This \ein is the chief vessel by 
which blood is returned fiom the interior of the cranium to the 
general circulation. It commences at the base of the skull at 
the lower border of the jugular foiamen, by the union of the 
inferior petrosal and hiteial sinuses as they emerge from the 
cranial cavity. It [lasses down the neck, lying in the carotid 
sheath of the deeii cenical fascia, on the outer side of and 
posterior to the luteinal caiotid aboce the level of the thyroid 
cartilage, and below this k\el on the outer side of the common 
carotid. Behind the outei pait ot the sterno-clavicular articula- 
tion it joins the subelaMan \ein of the corresponding side, the 
two together forming the innonuiuitc \ein. 

The course of the com is maikcil out on the surface, after 
placing the patient in the doi-^.d p<»-ition with the head turned 
towards the oiijiositc side lo di awing a line from the lower 
border of the external auditoij meatus abo\e to the outer part 
of the sterno-claviculai aiticulation l>elow 

Indications . — The inteinal ]iurulai coin has been ligatured 
for injuries, on account of iii\iil\<.ment in inflammatory and 
malignant growths, and m ca'C" uf thrombosis of the lateral 
sinus, the object of the opti.ition in the latter ca«e being to 
prevent septic material fiom u. a lung the geneial ciiculation by 
this route. 

Position . — The jiatieut i-' pln<-d in the doi sal position, with 
the shoulders raised by a jullow, end the head turned towards 
the opposite side. The opei.itoi '.taud-. on the aflocted side of 
the patient, and the assistant o]>po-ite to him. 
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Operation. — An incision 3 indies in length is made in the line 
of the vessel, commencing above at the level of the apex of the 
mastoid process (Fig. 340). The skin, superficial fascia contain- 
ing the platysma, external jugular vein, and superficial nerves, 
and the deep fascia are divided, and the sterno-mastoid muscle ex- 
posed along its anterior margin. The sterno-mastoid is retracted 
outwards, and the fascia which forms its sheath posteriorly 
incised, the spinal accessory nerve being avoided. The posterior 
belly of the digastric muscle rvill now be seen crossing the 
bottom of the wound obliquely. This structure is pulled 
upwards with a retractor, and then a sheath of deep ceiwical 
fascia, which incloses the internal jugular vein, ■ssdll be exposed. 
This fascial sheath is opened on the outer side, the vein is 
separated from the sheath for about one-third of an inch, and 



Fig. 340. — Position of patient, and line of incisio^in exposure 
of internal jugular vein. 

an aneurysm needle passed unthreaded from the inner side. 
Care must be taken not to mistake a large tributary — the 
common facial vein — for the main vessel. The vagus nerve lies 
behind and internal to the vein, and must be avoided in passing 
the ligature, and the internal carotid artery immediately internal. 
The hypoglossal nerve or its descendens cervicis branch may be 
met with at the lower border of the digastric muscle, in which 
case the former is drawn upwards and the latter inwards. 

Exposure or ligature of the lateral sinus. — The lateral sinus 
may become the seat of inflammation and thrombosis, owing to 
the extension of septic affections from the mastoid process, in 
cases of disease of this portion of the temporal bone. The 
portion of the sinus which is usually involved is that part which 
lies in the groove of the mastoid portion of the temporal bone. 
The course of the sinus is demarcated bj'^ drawing a line from 



i:xrosrp.r. of fatkifm. sinff nor, 

!lu’ oc'cijiital pr-'iuF'r.uur'c J<i (in^* juit^rior hnnicr of (he 
lu‘-c of (he ina-'toi.l. till a IiaO with thi> oxtonuvl undilory 
inoatn'-. Tlu* ]>orl'K<n of the Mini'- <\ir< (’lly iinder- 

iH'.ith tin,' linn of rntlnrlion of .••kiii from the ma'-toid jiroci-v'^ to 
tlu' ]>'i-lerior a'-)‘Ci't of the ]<inni\. The .'-inii'- ii'-ually exjto'^ed 
a-; it lie-; in coiimvtion Mith the ma'-toid proi-r-'. 

— A medium si/Asl trej'liine. a ]H’virv''te,\l 
elevator, a ehi^eI and mallet, and irouqe. 

/’(i.ofjo!!. — The ]<.itient i-- plae<'<l in the dorsal iHoition. ivith 
the head near the end of the talde and turned touani the Miiind 
hide. The openitor rt-viuF on the alTeeted Hide of the head, and 
the aHvi-;i.vnt ojipo'iie to him. 

Operation. — eiirved inei-ton altout ll inehe'^ in length 
is made parallel to the po'-terior free harder of the external 
unrieie. Tlie inci-ion is Homewhal .semieireular in niiape, the 
convexity lookinj: liaekward-, and the central jxiint oji]x>-i!e 
the line of the .sinus. The lir.sl cut divide.s everything 
down to the .surface of the Ixme. including the ]>erios(cum. and 
when this jms heeii done a tla)' i.s Hcjiarated with a perio.steal 
elevator. In the ujiper part of the incision the lower and 
jKistcrior lihre-s of the temjKjnil muscle will he divided, and the 
in.sertion of the Hteriio-mastoid .«ep.ira(cd from tlie ha,«e of the 
mastoid proce.ss. When this flaj* has l)een turned forward.s 
the posterior margin of the wound is retracted hackwards, and 
then a circle of hone is removed with the (rci>hine. 'J’he ]>in of 
the treidiine is jdaced a little .above the central jioint of the Iv.i.su 
of tlie mastoid proces.s. Great care is neces.sary in this .stage of 
the operation, as the hone is usually of varying thiekne.sses in 
different parts of the circle, and the sinus is easily ojiened with 
the trcjihine before the hone l)n,s been cut through all round. 
Many surgeons discard the use of the trejdiine altogether for 
thi.s operation, and remove (he rcipiisitc amount of hone with 
the mallet and ehi.sei, or gouge. In thrombotic ease.s, how- 
ever, injury of the sinus in removal of hone is of no moment, 
since the liiinen of the blood vcs.sel has already been occluded 
as the re.sult of the jjathological proce.ss. ^Yhen the hone has 
been removed the sinus will he visible in the bottom of tlio 
wound, and can then be further dealt with ns the circumstances 
of the ca.se demand. 

Varicose veins. — This condition is most frequently met with 
in the superficial veins of the lower extremity, esjiecially in the 
internal and external saphenous veins and their tributaries. The 
internal sa])henons vein commences on the inner .side of the 
dorsum of the foot, passes uj)wards in front of the internal 
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malleolus on tlie inner side of tlie leg, behind the internal condyle, 
and terminates by passing through the saphenous opening in the 
fascia lata of the thigh and joining the common femoral vein. 
When ligaturing the internal saphenous vein at the saphenous 
opening — in Trendelenburg’s operation — the vessel will be found 
lying between the deejj membranous layer of the superficial 
fascia and the fascia lata of the thigh. The external 
saphenous vein commences on the outer side of the dorsum of 
the foot, passes upwards behind the external malleolus, runs 
along the middle of the calf, and finally 230i'forates the deep 
fascia in the lower jjart of the pojfiiteal sjiace, and joins the 
jjojjliteal vein. 

The ojjeration which ajjpears to be the most efficient is the 
following : — 

Operation. — Short incisions are made with the scaljjel, in 
succession, over the most enlarged parts. The dilated portion 
of the vein is separated by careful dissection from the surround- 
ing fascia for about 1 inch or more, if the “knot” is very large, 
and two fine ligatures of chromicised catgut are ai)2:)lied at the 
extremities of the exposed part. The 2)ortion of vein which lies 
between these ligatures is excised, and the incisions in the skin 
closed carefully with fine salmon-gut sutures, and an ase2)tic 
dressing applied. 

Venesection. — The o23eration of venesection or “bleeding” 
is only occasionally performed at the present day. 

According to iMr. Jacobson, the operation is indicated in the 
following clinical conditions, namely — 

(a) In some cases of 2)neumonia of traumatic origin, when the 
patient is a “full-blooded” person, and the affection extends 
rapidly. 

(d) In some cases of chronic bronchitis, when the action of 
the heart is much inqjeded o^wing to the right side of the organ 
being much distended and engorged with blood. 

(c) In certain cases of impending a2D02fiectic seizui’es, where a 
tendency to the occurrence of this condition exists. 

(d) In the treatment of some forms of aneurysm, es23ecially 
when they are intrathoracic. 

When the 02)eration of venesection is considered necessary, ■ 
from 8 to 10 oz. of blood are removed in the following manner, 
and in many cases it will be found necessary to re2)eat the 2)ro- 
cedure. In the treatment of aneurysms only small quantities 
are removed, just sufficient to reduce excessive action of the 
heart. 

Special instruments . — A small scal23el or a bleeding-lancet, a 
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liaiula^e. a hleecling-bowl, an asejilic pail, ami a amal! narrow 
bamlago. 

J’vxiiwn. — Tho paticnl is jdacctl in (Uc sitting position, tin; 
arm hanging over the side of the chair. 'J'ho surgeon stands on 
the outer side of the limb iipon which he proposes t<i <iperate. 

Operation, — A sui>ciTieiai vein is chosen, which is of inodenito 
size, and can easily be <lealt with. In most cases the median 
basilic or the median cephalic vein of the arm is selected. 'J’lie 
vein in this situation is q\jitc superlieial, and in addition to 
receiving the blood from tlic anterior aspect of the forearm it 
has a wide conimnnication with the deeji veins in the anle- 
ciihital fos'^a, h}' means of tho deep median vein. 

A l;andagc is apidiod to the n)i<ld!c of the tipper arm. and tied 
sufiicicutly tightly to .stoji the circulation in the veins, hut to 
.still allow the flow of blood along the arteries. A roll of jtaper, 
a bandage, or a jiiecc of wood is placed in the hand of the 
patient, and he is told to grasj) it during the ojteralion. This 
•serves to divert the attention of the patient, as well a.s to force 
the blood of the limb into the superficial veins. The median 
basilic or the median cephalic vein is then chosen, whichever is 
the more jirominent, care being taken to avoid any ahnonnal 
(ivtcry wliich may he given oH’ from the bmehial and lie in tlio 
superficial fascia at the bend of the elbow. 

The thumb of the surgeon’s left liand is jdaced on the selectctl 
vein a short distance beyond the jtoint which is to he itunclured, 
so as to control the flow of blood. A blecding-lancel or a .sharp 
scalpel is then taken iti the right hand, and grasjtcd between 
the finger and tlmmb in such a manner that only about t jneli 
of the blade projects. A small cut, about ^ inch in length, 
is tlien made with one sweep of tlic blade, dividing the .skin, 
fascia, and anterior wall of the vein. Care must be taken not 
to i)enctrate the posterior wall of the vein in which case it 
would be possible to damage one of the adjacent arteries. If 
the first cut docs not extend into the lumen of the vein a second 
one is made in a similar manner, but the opening in the skin 
and in the fascia must be larger than that in the vein. 

When the vein has been opened a bleeding-howl is idaced 
beneath the elbow, the left thumb is removed from the surface 
of the vein below, and the stream of blood allotvcd to flow until 
tlie requisite amount has been removed. During tho evacuation 
of the blood the affected limb .should not be moved, .so as to 
avoid entrance of the blood into the surrouncling subcutaneous 
tissue. 

The necessary amount of blood having hcon removed, the left 
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tPumb is placed upon tbe opening in tlie vein, and tbe bandage 
from tbe upper arm taken off. A small aseptic pad of lint is 
next placed upon tbe wound, and fixed in position by tbe narrow 
bandage, wbicb is applied in tbe figure-of-eigbt fashion. 

This dressing is kept on for two or three days, and then dis- 
continued. The limb ought to be kept in a sling for a few 
days longer. 

If the artery is injured at tbe time of tbe operation it may 
be followed by tbe formation of an arterio-venous aneurysm, 
owing to the establishment of a communication between tbe 
lumen of tbe vein and that of tbe artery. 

Intravenous injection of saline fluids. — Tbe intravenous 
injection of saline fluids, especially sodium chloride 0'75 per 
cent, in sterilised water, has been practised with success in a 
number of cases. Tbe indications for this pi’oceeding appear to 
be tbe follovdng, namely — 

1. Acute anaemia, dependent upon tbe following causes ; — 

{a) )Severe bsemorrbage after an accident, such as tbe cutting 

off of a limb in a railway smash, or after attempted suicide or 
homicide, when a large vessel has been severed, in cases of “ cut 
throat,” etc. 

(b) Severe loss of blood during a surgical operation. 

(c) Severe loss of blood in connection with parturition, as in 
placenta prtevia, morbidly adherent placenta, accidental bsemor- 
rbage, and post-partum liBemorrbage. 

It ought to be borne in mind that, unless tbe bleeding points 
have been securely ligatured, injection will only tend to restart 
tbe haemorrhage. 

2. In some cases of shock and collapse, when tbe action of tbe 
heart is very weak, and there is impending dissolution. 

It is only in occasional cases of this kind that tbe injection of 
a saline fluid can be expected to be of much benefit. 

3. In cases of toxaemia, such as uraemia and diabetic coma. 

Special instruments . — Elastic rubber tube, fine scalpel, fine- 

pointed dissecting forceps, aneurysm needle, cannula introducer 
(Fig 341, a), injection apparatus with cannula (Fig. 341, b), 
needle, needle-holder, and Hgature material. 

PreliminOjry preparations . — Three to six pints of water are 
boiled in order to render it sterile. Then a sufficient quantity 
of sodium chloride is added to make tbe solution of a strength 
of 0'75 per cent, (a drachm to a pint is sufficiently approximate 
for practical purposes). 

Tbe solution thus prepared is kept at a temjierature of 100 
to 105° F. 
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Tiiiniedirttcly hefnrc (lie rtpjcinitus is used it is wished nut 
with hot sterilised water, and then tilled with the. saline fluid. 

Operation. — TIic vein to he ojieued having heon decided U[ion 
(tlic median liasilic or the median eejilialie. just ahove tlie hem) 
of flic clhow, is mo<l convenient, though in very amemie j)cr.‘.-on,s 
it may he necessary to c.vpose one of the ileeji veins of the arm), 
tlie claMic ruhher tuhe is wound nmnd the limh on tlic jiroxim.al 
side of the vein. An incision is made through the .s)ciu along 
the course of the vein, and tliis .structure is dissected free from 
the surrounding fascia for a distance of an inch. The vein lies 



Tio. 311.— Aiiiminliis for tli<* intravenous injection of llnids. 

(7. Cnmiiib iiitrodiiccr. h Injection .nni.iraOis. Tijc raiimila is inserted info 
!\ vein of llie rcciiiicnt, .and tlic reservoir is tiliis! wiUi Uic Huiil whk'li 
it is ivi«lied to inject. I’res'siirc is oliUiiKMl Ijv raisiiifr tlic reservoir to a 
suitable lieiftlit nlxive flic V-alicnt. The lliefinnmctcr is to indicate tlic 
temjier.aluro of tlic tliiid wlilcli is liisii^ injected. 


in the superficial fascia, and emhedded iu fatty li.'i.suc. A .silk 
ligature is passed with the ancuiy.sm needle underneath the vein 
at each extremity tiiul iu the middle of the inci.siou. I'lie distal 
ligature is theu tie<l. 

The anterior wtill of tlie exjiosed vein is jiickcd uji with tlic 
fine forceps, and a .small traii.sver.se inci.siou made into it. Tlie 
cannula introducer (Fig. .34 1, a) is now taken and passed into the 
interior of the proximal end of the vein. Tlic cannula of the 
injection ajiparaims (which lia.s already been filled witli fluid) i.s 
passed into the vein on tlie grooved under tispcct of the intro- 
ducer. Tlie cannula introducer i.s withdrawn, and the middle 
28 
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silk ligature tied around the neck of the cannula. The clastic 
rubber tube is now removed. The stopcock of the injection 
apparatus is turned on, the reservoir gradually raised by 
an assistant, and a sufficient amount of fluid allowed to flow 
into the vein. Usually two to four pints will be found to be 
suflicient. 

The upper ligature is now tied above the point of the cannula, 
and the instrument withdraAvn. The incision is sponged dry 
and closed by the insertion of one or two points of interrupted 
silk sutures. 



CHAPTER XXY 


(JPEl^ATK)XS UPON NEPVJCS 

Tin: surgical oiierations which are performed upon the nerve 
trunks or hranchcs in their continuity may he divided into eight, 
groujis : — 

(a) Riituro of divided nerves, or neurorrliajihj'. 

(O) Nerve strctcliing. 

(c) Division of a nerve, or neurotomy. 

(d) I'kvcision of a portion of a nerve, or ncurcetomj', 

(e) Nerve transplantation. 

(/) Nerve anastomosis. 

(<■/) Nerve crossing. 

(//) I'lvcision of ganglia. 

In order to perform tlicsc dillercnt opemtions it is neccssaiy, 
in the first place, to fully e.xposc that j>ortioii of the nerve trunk 
or trunks uiion wliicli it is proposed to ojicratc. In this chapter 
the general principles to he observed in jicrforming these opera- 
ons will he first described, and afterwards the mctliods of 
vposing the individual nerve tranks. 

General considerations. — Operations upon nerve trunks are 
cnerally necessary either on account of an injury to a nerve or 
io the adjacent tissues, or owing to tlic formation of a tumour 
n connection Avith a nerve, or the invoh’omcnt of a nerve by 
•■he e.vtension of a malignant growth from the neighbourhood. 
Occasionally it is necessary to diA’ide the sensory nerve suppljdng 
an organ Avhich has become the seat of a malignant groAvth, as in 
scjuamorLS-celled carcinoma of the tongue, in order to relieve the 
excessh'c pain from Avhich the patient is sufiering. Division or 
even excision of a portion of a sensory nerve may be required in 
some cases of intractable neuralgia, iMotor nciu^es may require 
division in some cases of severe muscular contraction, depending 
upon an affection of the nen-e or of the corre.sponding nerA'ous 
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centre, as in some forms of -wryneck, when it may be necessary 
to divide the spinal accessory nerve. 

VTienever a nerve trunk has been divided by an injury it is 
advisable to expose the scA'ered ends and make an attempt to 
unite them, or, if this is impossible, to transplant a portion of 
nerve into the gap, or to perfoi-m nerve anastomosis with an 
adjacent nerve. Indirect union of the divided extremities of a 
nerve has been attempted by passing strands of catgut from one 
end to the other, and by the interijosition of a tube of decalcified 
bone, celloidin, prepared animal’s arteries, or a segment of one 
of the superficial veins of the patient in the region of the injury. 
This procedure, hoAvever, has not been very successful; better 
re.sults are obtained in cases of this kind bj’ transplantation of 
nerve or by nerve anastomosis. 

Nerve ganglia, such as the Gasserian ganglion, have been 
excised -VAuth the view of curing intractable neuralgias, which 
have proved non-amenable to less severe forms of treatment. 

Primary tumours of nerves ai-e not common, but neuromata, 
either true or of the nature of fibrous tumours, myxomata and 
sarcomata occur and require treatment. 

It occasionally happens that a nerve trunk becomes iiwolved 
in the callus formed in the repair of a fractured bone, in which 
case it may be necessary to expose the nerve, in order to free it 
from the new-formed tissue in which it has become embedded, 
or by which it has been pressed upon. 

Suture of a divided nerve, or neurorrhaphy. — This pro- 
cedure is rendered necessary -n'hen a nerve trunk has been 
divided by accident or otherwise. If the divided ends of the 
nerve are united by an oj^eration, performed immediately after 
the division has occurred, it is called “immediate suture, 
Avhile if this is not done until some time afterrvards, the term \ 
“ secondary suture ” is applied. i 

Immediate suture. — In union of a nerve by immediate suture j 
the nerve is sought for in the Avound, and the tAvo ends freely 
exposed ; and if there has been any laceration or bruising of the 
divided nerve the irregular tags are cut aAAvay with a sharp 
scalpel, so as to leave two clean ends AA'hich can be easily brought 
into exact apposition. lATien there has been much laceration, 
and it is foirnd requisite to remove a jDOi-tion of the nerve trunk, 
it may also be necessary to free each of the divided ends for a 
short distance so as to facilitate their approximation. The tAVO 
ends are next fixed in apposition by the introduction of several 
sutures of fine chromicised catgut, the number of sutures varjung 
according to the size of the nerA'e (Eig. 342). A rounded needle- 
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or ii small Hauieilorirs needle is used for the introduction of the 
sutures. Each suture h jiassed through (ho entire nerve .suh- 
staiice. ahout a quarter of an inch from the cut surface of each 
extremity, all the .sutures being introduced before any are lied. 
'When .sutiicient sutures have been put in they arc carefully tied 
and the ends cut short. Tlie .sutures must not be tied loo 
tightly, or they ^^iH cut ont : it is .sutiicient to tie them in sucli 
a manner that the cut surfaces arc lixed in apjiroximation. 
"When tliis has been done it i.s advb-abJe, if po.ssiblc, to jmt in 
.several tine sutures ihroiigli the librons tissue forming thc.slieath 
of llie nerve. When the two ends of the nerve liavc heen 
united in this way the entire wound is thoroughly cleansed, and 
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]'lo, 312. — I’riiiiHiy suture ofadiviiieil nerve. 

a. Uhided iicno with hnccrated e\lreinilii“i. 
h. Uvtreiuities ]mrcd .md mturc-. iii'-crled ready for lying, 
c. Ihid'. aiijiroNiniatcd and Miltires lied. 


closed with sutures in the usual manner. Care should ho taken 
to approximate tlie ti.ssue3 in the deep part of the Avound, 
especially in the ncighbourliood of the injured nerve, so as to 
avoid any undue tension wliich might tend to .separate the 
sutured nerve ends. In order to effect thi.s it ivill be found 
advi.sable in some cases to unite the dcoj) part of the Avoiincl 
with several deep .sutures. 

Secondary suture . — In tlie union of a nerve by secondary 
suture the divided ends arc fir-st exposed by an incision made 
through the overlying tissues in the long axis of the injured 
nerve. It is necessary in many cases to make a long incision, 
owing to the ends of the divided nerve having become separated 
or extensively involved in scar tissue. 
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The proximal end of the nerve is usually found to have 
become enlarged and bulboirs, u'hilst the distal end is atrophied 
and embedded in the scar tissue. In some cases the distal end 
is very much shrunken, and appears as a fine thread (Eig. 343). 
When considerable difficulty is experienced in locating the position 
of the distal end it is advisable to expose the nerve a short 
distance beyond the point of division, and then to trace the 
trunk upwards. IWien the two ends of the nerve have been 
fully exposed they are dissected free from the suiTouuding scar 
tissue, and cut across with a sharp scalpel so as to lay bare areas 
of freshly cut nerve for approximation. The proximal end 






Fig. 343. — Secondary suture of a divided nerve. 

a. Divided nerve witli in oxiinal end enlarged and bulbous, and distal 

end attenuated. 

b. Nerve pared and sutures inserted ready for tying. 

c. Suture completed. 

should be cut across just before the enlarged portion joins the 
healthy nerve trunk, care being taken that the section exposes 
healthy nerve bundles. A small portion only of the distal end 
is excised, generally about one-fourth or one-third of an inch, as 
in most cases the nerve fibres in this portion have undergone 
considerable degeneration. The two ends having been prepared 
in this manner, they are united according to the method 
described in connection with “ immediate suture.” In cases of 
secondary suture there is more scar and fibrous tissue in the 
sheath of the nerve, and on this account it is easy to fix the two 
ends in apposition. When the ends have retracted, and are 
separated from one another by a short interval, it is necessary to 
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free tlic nerve Outli ]>roxiinally innl distiilly for a aliort di.slnnce, 
and, if in tlic innnediatc region of a joint, to ilex or extend 
the joint, as innoli ;rs possii>Ie, according to tlic position of the 
divided nerve on tlic iloxor or extensor asjicct of tlic limb, before 
tlic two ends can be aiiproxiiiiated without exerting undue 
tension. 

If the ends of a divided nerve are embedded in much scar 
ti.ssne, or the nerve has been extensively lacerated at the time of 
the injury, it may be iinjuissible to bring the prejiared extremities 
into apposition by the above i>roccdnrc. 

IMieii thi'^ condition is met with an attempt should be made 
to fill the space between the ilivided extrcmitic.s by transplanta- 
tion of a portion of a nerve in the immediate neighbourhood 
(onto transplantation), or by transplantation of a portion of a 
nerve from the limb of another patient which has just been 
amputated (/(OHio traiisiilantation). If neither of these methods 
are feasible, anastomosis of the peripheral jiortion of a divided 
motor nerve with an adjacent motor nerve slioukl be attempted, 
since transplantation of a portion of nerve of an animal into the 
space, bridging over the gap with .strands of catgut, tnbe.s of decalci- 
fied bone or cclloidin, prepared aiiimars arteries, or a segment of 
one of the superficial veins of the patients have not been followed 
bj’ such good results as ncrvc-transplaiitation (“ auio ” or “ homo ”) 
or nerve anastomosis. 

Turning down a segment of the nerve to close the gap 
between the divided extremities, has also given bad results, pro- 
bablj' on account of the larger amount of fibrous tissue wliich 
results from this jirocedure. 

Occasionally, as in the case of the musculo-spiral, the two 
divided nerve ends may be apiiroxiinatcd after removing a 
segment of the bone of the limb — humerus. This should only be 
done when a fracture already exists. 

Nerve stretching. — The nerve trunk wliich it is desired to 
stretch having been fully exposed, according to the methods 
described in connection with individual nerves, it is carefully 
separated from the surrounding tissue and lifted up in the wound. 
In the case of the large nerves, such as the great sciatic, the 
finger and thumb arc used for stretching, wliilst in the case of 
small nerves a blunt hook of suitable size will be found most 
convenient (Fig. 344). When the nerve has been seized with 
the finger and thumb, or a hook has been jilaccd underneath it, 
steady tension, gradually applied, is exerted, the amount of 
tension varying with the size of the nerve. Thus, when the 
large sciatic is being stretched, a force of 30 lb. may be exerted. 
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■wliile for a small nerve, such as the supra-trochlear, not more 
than half a pound should be employed. 

The tension is exerted first on the proximal portion for about 



Fig. 344. — Blunt 
hook, suitable for 
stretching small 
nerve. 


two to five minutes, and then for a similar 
period on the distal section. When the nerve 
has been stretched in this manner it is replaced 
in its former position, and the external wound 
closed. 

Division of a nerve, or neurotomy. — This 
operation maj^ be performed either through an 
open incision or subcutaneously. In the great 
majority of cases it is j)rcferable to adopt the 
former method. The nerve trunk is exposed 
in the usual mannei", and then eut across either 
with the scalpel or scissors. 

Excision of a portion of a nerve, or 
neurectomy, — This operation is similar to the 
preceding, with the exception that a larger 
portion of the nerve is exposed, and a small 
piece removed by cutting through the nerve in 
two places, and taking away the intervening 
part. 

Neurectomy and neurotomy are operations 
which are performed only on small sensory 
nerves, such as the supra-orbital ; but large 
branches are divided in exceptional cases, such 
as the lingual in cancer of the tongue and 
divisions of the fifth nerve in severe intractable 
neuralgia of that nerve. 

In all cases of operations upon nerves, care 
must be taken not to seize the nerve trunk with 
forceps or similar instruments, as this always 
leads to bruising of the nerve fibres. 

Nerve transplantation . — nerve trans- 
2)lantation is understood removal of a portion 
of a nerve from another place to fill in a gap or 
space between the separated extremities of a 
divided nerve. This portion of a nerve may 
be removed from another nerve of the patient, 
when the operation is distinguished as aiito- 


nerve transplantation ; from the amputated 
limb of another patient, when it is called Aomo-nerve trans- 


plantation ; and from the nerve of an animal, in which case it is 
known as /ieiero-nerve transplantation. Auto- and /lomo-nerve 
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tr.insplunt-.ition have given gooil result,';, but hckro-Mcvvc tnuis- 
jiliuitation ought to be iliscarilcd, on account of the bad results 
which have followed its ]n'aeti<'e. 

lu the operation of aiiloncrw' tnvusjdantation the incision 
which has been made in order to exjiose the injured nerve is pro- 
longed so as to lay bare an adjacent nerve which is suitable. 
This having been done, a .'-eginent is cut out of it with a .sharp 
scalpel, transferred to the gaj) between the divided cuds, and 
fixed i»y the insertion of a few interrupted sutures of fine 
ciiromiciseil catgut. 

This form of operation is applicable in cases where a nerve 
like the musculo-spiral is the seat of injury and a segment of 
the radial can be transplanted so .as to till the gap. Of course, 
a large nerve must not be sacrificed for the purpose. 

Nerve anastomosis. — lly nerve anastomosis wo mean the 
establishment of a direct connection by ajiproximation of the cut 
surface of an injured or divided nerve with the cut surface of a 
portion of an uninjured nerve in the immediate neighbourhood. 
When the operation of nerve anastomosis is being performed 
the injured nerve is exiiosed through a free incision, freed from 
its fascial connections or scar tissue, if any be present, and a 
clean transverse or oblicpie section made through it with a 
sharp fine scalpel, great care being taken to avoid bruising or 
laceration of the nerve Iry .severe handling. Next, the adjacent 
nerve, with which it is proposed to establish the anastomosis, is 
similarly separated from its surroundings by careful dissection, 
and any tissues lying between the two nerves pulled aside or cut 
away. 

The method of making the anastomosis varies according to 
the size of the injured nerve, and to the ease with which it can 
be brought into apposition with the sound nerve without undue 
tension. 

If the nerve to be anastomosed is small, a vertical incision is 
made in the sound nerve, and the prepared end of the injured 
nerve ira2danted in it and fixed there by the insertion of two or 
more sutures of very fine chromicised catgut. When the injured 
nerve is fairly large, and can easily bo brought into ajipositioii 
with the sound nerve, a somewhat oblique incision is made 
through about one-fourth or one-third of the sound nerve, and 
the prepared end of the injured nerve also is cut slightly 
olrliquely. 

The two cut surfaces are irlaced in apposition, and fixed by the 
insertion of two sutures of line chromicised catgut, each jrassing 
through the nerves immediately above the cut ends. 
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In those cases where the injured nerve and the sound nerve can- 
not easily be brought together rvithout tension, the injured nerve 
is prepared by making the section transverse, and next the sound 
nerve is divided transversely for one-fourth or one-third of its 
thickness, and the segment so cut through separated for some 
distance from the nerve trunk by splitting. The two prepared 
surfaces are then placed together and fixed by the insertion of 
fine catgut sutures, as in the previous case. 

Nerve crossing. — The term nerve crossing is restricted to the 
operation in which an adjacent sound nerve is completely cut 
across and its central end anastomosed with the prepared peri- 
pheral end of an injured nerve (Sherren). The operation has 
most frequently been performed between the facial nerve and 
the spinal accessory (see p. 530). 

Excision of nerve ganglia. — Removal of a nerve ganglion, 
together with the adjacent portions of the nerve trunk with 
which it is connected, has been practised for the relief of some 
forms of severe neuralgia w'hich are not amenable to milder 
forms of treatment. The Gasserian ganglion and Meckel’s 
ganglion have been removed for intractable neuralgia of the 
second or third divisions of the fifth cranial nerve. In some 
cases very good results have follorved the performance of the 
operation, but the comparative value of these procedures has not 
yet been decided. 

ExPOSUEE of OE OpEEATIONS upon iNDIVIDUiVE 

Neeves and Ganglia 

The fifth cranial nerve — The supra-orbital nerve. — This 
nerve is one of the cutaneous branches of the first division of 
the fifth. It glasses out from the orbit through the supra-orbital 
foramen or notch, which can be felt at the junction of the inner 
■with the middle third of the superior margin of the orbit. 

Position . — The patient lies in the dorsal position, ■with his 
head supported by a pillo^w ; the surgeon stands at the head of 
the patient, and his assistant opposite to him. 

Operation. — The eyebrow having been .shaved, an incision not 
quite an inch in length is made along the supra-orbital margin, 
the centre being opposite to the point of exit of the nerve (Fig. 
345, a). The skin, fascia, and fibres of the orbicularis palpe- 
brarum muscle are divided in the line of the incision, and then 
the nerve ■v\ill become visible, lying upon the bone just beyond 
the notch or foramen, in company Avith the supra-orbital artery. 
The nerve may be found to have already divided into two 
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brandies at tlie jioint where it oinerge.s from tlie notdi or fora- 
men. Tlic nerve i.« next separated from t lie vessel, and ean tlien 
bo strotdiod. Care must be taken in this ojieration for nerve 
•strctdiing not to divide the nerve a.s it lies njion the bone. 

The infra-orbital nerve. — Tiic infra-orbitai nerve cmergc.s 
through the infra-orbital foramen, which is situated directly 
below the middle of the lower margin of the orbit. It jiasscs 
from the sphcno-maxillary fossa along the floor of the orbit to 
reach the infra-orbital foramen. 

Operation. — 1. E.rj}o?urc of' lurvc on fare hy inciaiou (linnajh 
died :. — The patient is jilaced in the same jiosition a-s for exjio.suro 
of the .suiira-orbital nerve ; the surgeon stands on the ali’ccted 
side of the head and the assistant opjiosite to him. 

Au incision about 1 inch in length is made along the lower 
margin of the orbit, the centre of the incision being opposite 
to the foramen (Fig. 315, h). The 
skin, firscia, lower libres of the orbi- 
cularis palpebrarum, and the attach- 
ment of the levator labii superioris 
arc divided, and the nerve sought 
for, where it emerges as several 
branches from the foramen. 

2. Bxjjoiiure of nerve in infra- 
orbital canal . — In order to expose 
that portion of the nerve rvliich ' 
lies in the canal, the iicriosteum of 
the lloor of the orbit is uet0.chc(lj if, incision for infra-orbU.'ii nerve, 
and the contents of the orbital 

cavity with the periosteum lifted up and held away from the 
field of operation with a retractor. The thin bony plate which 
forms the roof of the canal in which the nerve lies is carefully 
removed wuth a fine grooved chisel, and the nerve lifted up 
from its bed. 

3. Exposure of nerve from the month . — The nerve may also 
be exposed by dividing the mucous membrane of the mouth, 
where it is reflected from the alveolar process on to the inner 
surface of the upper lip of the affected side. When this has 
been done, the structures Avhich lie superficially arc separated 
from the bone with a periosteal elevator, until the foramen is 
reached and the nerve exjiosed. The advantage of this method 
of operating is the absence of a xusible scar. 

Removal of Meckel’s ganglion, and division of the second 
division of the fifth nerve in the spheno-maxillary fossa. — 
This operation has been carried out — 
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(a) Through an incision below the margin of the orbit, and 
then chiselling a hole through the superior maxilla, opening the 
antrum and extending the wound into the spheno-maxillary fossa 
by removing a portion of the posterior wall of the antrum ; and 
also 

(b) By a deep dissection of the pterygoid region, after the zygoma 
has been exposed, divided, and turned downwards. 

Removal of the Gasserian ganglion. — The Gasserian ganglion 
is situated within the skull between two layers of dura mater, in 
a depression of the middle cerebral fossa immediately behind the 
foramen ovale at the apex of the petrous portion of the temporal 
bone. 


Indications. — Removal of the Gasserian ganglion is necessary 



Pig. 346. — Kenioval of Gasserian 
ganglion. Position of skin incision 
and shape of liap which is turned 
down. 


and advisable only in those severe 
cases of trigeminal neuralgia 
Avhich will not respond to palli- 
ative treatment, and in which 
the patient’s life is made un- 
bearable by the severity of the 
pains along the course of the 
branches of the fifth cranial 
nerve. 

Removal of the Gasserian 
ganglion through the temporal 
region. — Special instruments . — 
As for craniotoni}", with .tlic 
addition of a suitable retractor. 

Position . — The patient is placed 
in the dorsal posture, with the 
head turned over towards the 


unaffected side, and supported 
by a firm pillow. The surgeon stands on the same side as the 
lesion, and his assistant directly in front of him. 

Operation. — (a) External incision and resection of slciill wall. 
— A n -shaped incision is made in the temporal region of the 
affected side, which commences above the zygoma and behind the 
external angnlar process of the frontal bone, extends upwards 
to the temporal crest, and downwards to a point ^ inch in 
front and the same distance above the external auditory meatus 
(Fig. 34:6). This incision divides all the tissues down to the bone. 
With a surgical motor saw, or a chisel and mallet, the skull wall 
is divided along the line of the skin incision, whilst at the base of 
the flap the soft tissues are lifted up aiid the underlying bridge 
of bone cut through. When this has been done a fl -shaped 



KK>!()V.\L OF O'ASSKIJIAX OANAJIAOX r)i>l 

ilaj) can Ik- iurnrd dmvnwards wliiclt cnnsi-.ta of all ilif f-nft 
s'nictnro'’ tl\o ■''('al]^ and a svunu’nt td (Ik- cvaniul wail. 

(h) iij> iif <hirii 7}i‘it>f iimf hralii, aitfl liijn- 

fiuY f.f" nit'dfiV' :nr-,i77i<i,'tf .ir.'irw. — With a n'ctangular ]iorinf<tci\I 
elevator the dura mater ,>-e]<;uated from it^s attnehment to the 
skull wall in the <lireetion of the hu'-e of the skull and toward.s 
the middle line. The middle meninueal artery will he seen 
lying ni><in the dura mater, and helween it and the hone. The 
main trunk of ihi'' i-' followed toward'^ the for.unen sjtinosum 
hy lifting the dura mater and the hrain ujuvards and inwards. 
At or near the foramen sj'inoMun the trunk of the ve'^'-el is .sur- 
rounded hy two lig.itnro'^ and ilivided hetweem. 

(e) (111(1 lYlll'iyif fh'' (rdfn I'Ktll (/(llli/ltdll. — H'llC 

separation and lifting uji of the dura mater is continned towards 
the median line ami towards the iiase of the middle eerehral 
fossa, until the dei)res'-ion in wlneh the ganglion lies at the a]>ex 
of the jK'trous portion of the temjvora! hone is laid bare. Hy 
earoftil dissection the ganglion is scp.arated from it.s attachment.s 
to the dura mater and tlie ]>criostenm of the base of the skull, 
and the second and third hnvnehe.s n{ the fifth cranial nerve 
tiro exposed as far as the foramen rotnndum and the foramen 
ovale, 'i'liese hrane.hes are cut through close to the foramina, 
and the two portiojm of nerve and ganglion pulled in an out- 
ward direction so as to render tense tin* portitni of nerve on the 
proximal side of the ganglion. When this has been done 
the nerve is cut throngli a.s elo.«c to the dura tnatcr as jtoss- 
ible, and the ganglion with the attached portion of nerves 
removed. 

(d) Closdtrc (if iho c.rfry/xrl (round. — 'J'lio sjiacc in the base of 
the skull from which the ganglion has been removed is sponged 
dry, and the dura mater and brain allowed to fall back into 
their normal po.sition. The flap of scalp and .skull wall is then 
replaced, and the margins of the external incision united by 
sutures of salmon-gut. 

Removal of the Gasserian ganglion through pterygoid 
region. — Position. — I’hc jiosition of patient and o]rorator and the 
instruments required arc the same as in the previous operation. 

Operation. — For convenience of description tliis operation may 
be divided into the following stages : — 

(a) filiin incision . — A fl-sliajjcd incision is made wdiich com- 
mences a little below' the anterior extremity of the zygomatic 
arch or malar prominence, extends upw'ards to the level of the 
external angular prominence of the frontal bone, baclcAvards to 
a line prolonged upw’ard.s from a point ^ inch in front of the 
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external auditory meatus, aud then doum^vards, so as to terminate 
about -J inch below the posterior part of the zygoma (Fig. 347). 
The flap thus marked out is turned downwards, and is made to 
consist of the skin and fascial layers. 

(Jj) Resection of the zygomatic arch . — With a small saw the 
bone forming the zygomatic arch is sawn through along the 
lines shown in Fig. 348. Next, the temporal fascia which is 
attached by two laminae to the upper part of the zygomatic 
arch is cut through, and the zygoma with its attached masseter 
muscle turned downwards. Care should be taken to make the 
section of the anterior jjart of the zygomatic arch well forwards. 



Fig. 347. — External incision for exposure and removal of Gasserian 
g.anglioh, throngli the pterygoid region. 

in order to provide suflicient room for the ready performance 
of the subsequent parts of the operation. 

(c) Detachment of the tempoji'al muscle and exposure of the 
temporal fossa. — The coronoid process of the lower jaw, which 
has been laid bare by throwing down the masseter, is sawn 
through along the line shovm in Fig. 348. During this jiart of 
the operation, it must be remembered that the attachment of 
the temporal muscle extends much lower on the internal and 
anterior aspects of the process than on the external surface. The 
bone having been sawn through, the temporal muscle is turned 
upwards and separated from its connection with the temporal 
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fossa l\y a periosteal elovatov. The deep tciii})Oval arteries, 
brandies of t]ic internal maxillary, are met with at this stage, 
and, when seen, they should he ligatured and turned downwards, 
The sphenoidal attachments of tlie external and internal pterygoid 
muscles arc now exjiosed and detached with the jieriosteal elevator, 
and the muscles turned backwards. Tlic foramen ovale and the 
inferior maxillary division of the iifth nerve and its hranches can 
now be readily located by following ujiwards one of the exposed 
nerve branches. 


(d) Jiemoi'nf of n portion of cranial wall . — AVlicn the exact 
position of the foramen has been made out a trephine, or chisel 
and mallet, is taken, and a segment of the cranial wall removed 
from immediately behind and above thi.s foramen, and in the 
position shown in Fig. 3-1 9, T, 

Previous to removal of the bone 
it is usually convenient to expose 
the trunk of the middle meningeal 
artev}’ immediately before it passes 
through the foramen spinosum, and 
to ligature it. When a trephine is 
used for removal of the bone the 
aperture thus made should be en- 
larged in an internal and forward 
direction until it is made to com- 
municate with the foramen ovale. 

The dura mater of the middle cere- 
bral fossa is next separated from 
its connection with the bone by a 
periosteal elevator or a probe- 
pointed director, especial care 
being taken not to perforate thi.s 
membrane and so open the .sub- 
dural .space. 

(e) Location and removal of the Gasserian ganylion . — The 
inferior maxillary dirdsion of the fifth nerve is traced inwards 
from the foramen ovale until the Gasserian ganglion is reached. 
This is much facilitated by pressing upwards and backwards the 
dura mater and superjacent brain with a small spatula. When 
the position of the ganglion has been thus located it is separated 
by careful dissection from the dura mater, and then its con- 
nections with the sensory part of the fifth nerve cut through 
with a fine pair of scissors. In some cases it will be found more 
convenient to take away the ganglion piecemeal, using a small 
sharp Yolkmamr spoon for the purpose. 



Fig. 3 is. — Removal of Gns^eviau 
ganglion. Tlie dotted lines show 
where the saw cuts ought to ho 
made iu the zygomatic arch and 
corouoid process. — Rosr,. 
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if) Closure of the external wound . — ^All ]ia3inoiTLage is arrested 
by pressure, or ligature where possible, and the segment of bone 
removed with the trephine is replaced. Next, the coronoid process 
is sutured with silver wire, the z 3 ^gomatic ai’cli replaced and 
fixed with vnre sutures, and finally the margins of the sldn 
incision are united with salmon-gut. 

Of these two o^jerations, the first presents the most 
advantages, and in my opinion is the more preferable. The 
ganglion is effectually removed, the attachments of the muscles 
of mastication on the affected side are not seriously interfered 
with, and there is less possibilitj' of septic complications. 

The inferior dental nerve. — 
The inferior dental nerve enters 
the inferior dental foramen oppo- 
site the centre of the vertical 
r<amus of the lower jaw; it then 
runs downwards and forwards in 
the dental canal. 

Position . — The patient is placed 
in the dorsal position, vutli the 
head turned to the opposite side. 
The surgeon stands on the affected 
side, and his assistant opposite to 
him. 

Sjiecial instruments. — Three- 
quarter-inch trephine, or small 
gouge and mallet. 

Operation. — A horizontal in- 
cision 2 inches in length is made 
opposite the middle of the ver- 
tical ramus of the lower jaw, not 
higher than the superior border of 
the lower alveolus. This incision divides the skin and fascia, 
and contained superficial vessels and nerves. 

The mai’gins of the incision are retracted, and the inasseter 
divided in the direction of its fibres, and the outer surface of 
the vertical ramus exposed. The margins of the whole incision 
are then well retracted, the trephine applied to the bone, and the 
outer plate of bone removed. 

The trephine is then removed, and, if necessary, the inferior 
dental canal located with the gouge. In this manner the canal 
can be opened and the nerve exposed either just before it enters 
or in the canal. The nerve is then dealt with, the bone may 
be replaced; and the wound closed. 



Fig. 349. — Removal of Gasserian 
ganglion. Po.sition of trephine 
hole in removal of a portion of 
cranial wall. — Rose. 

T. Trephine liole. 

F.O. Foramen ovale. 

F.S. Foramen spinosum. 
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This norvo may also be readied through the mouth, before 
it enters the inferior dental foramen, by incising the mucous 
membrane immediately behind this aperture, or nearer its ter- 
mination by chiselling an’ay the outer wall of the inferior dental 
canal in the horizontal ramus. 

The results which have followed these operations do not 
appear to have been very favourable, and on this account it is 
doubtful if they can be said to be justifiable. 

The auriculo-temporal nerve. — This nerve is one of the 
branches of the third division of the fifth. It passes upwards 
over the root of the zygoma in company with, and immediately 
behind, the superficial temporal arterJ^ 

It can be exposed by an incision similar to that described for 
the superficial temporal artery (p. 459, Fig. 311, h). 

The lingual nerve. — -The nerve is also a branch of the third 
didsion of the fifth. 

It can be exposed as it lies underneath the mucous membrane 
of the floor of the mouth, about h inch below and behind 
the last molar tooth of the lower jaw, and also in the upper 
part of the incision which was described for ligature of the 
lingual artery (see p. 456). In the latter case the nerve will be 
found lying upon the hyoglos.sus, a short distance above the 
hj^roglossal nerve. 

Operation (through the mouth). — The patient is placed in 
the dorsal position, the mouth being held open with a gag, and 
the tongue drawn to the opposite side. The surgeon stands in 
front of the open mouth. 

The nerve can generally be felt with the finger, as it lies 
underneath the mucous membrane. An incision about 1 inch in 
length is made through the mucous membrane on the floor of 
the mouth, in an antero-posterior direction, and situated about 
half-way between the side of the tongue and the inner surface 
of the jaw. With a blunt hook the nerve is lifted up from the 
connective tissue which surrounds it, and may be divided with a 
pair of scissors, or a small portion may be excised. 

The facial (seventh cranial) nerve, — This nerve issues from 
the cranium through the stylo-mastoid foramen, and then passes 
dorrmwards and forwards in the substance of the deep part of 
the parotid salivary gland. It can be exposed immediately 
beyond its point of emergence. 

Position . — The patient lies on the back, with the head turned 
over towards the unaffected side. The surgeon stands on the 
affected side of the patient, and his assistant opposite him. 

Operation. — An incision about 1§ inches in length is made, 
29 
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commencing above at tbc anterior margin of the mastoid pro- 
cess and opposite the external auditory meatus, and extending 
downwards to a point just behind the angle of the lower jaw. 
The skin, superficial and deep fascim are divided, and the anterior 
border of the sterno-niastoid and the irostcrior margin of the 
parotid gland exposed. The former is retracted backwards, and 
the latter forwards. On dividing the connective tissue between 
these two structures the posterior belly of the digastric muscle 
will become visible. This is drawn do'umwards, and then the 
facial nerve will be found in the upper part of the wound. In 
this position the nerve is suiTOunded by dense fascia, and careful 
dissection is necessary to expose it without injury. The posterior 
auricular artery and vein maj^ be met with, in which case they 
are drawn aside with a retractor. 

Anastomosis of facial and hypoglossal nerves. — Indica- 
tions. — [a) Facial paralysis due to involvement of the facial 
nerve in disease of the petrous portion of the temjroral bone, 
which is not amenable to local operation. 

ih) Facial paralysis caused by division of the facial nerve in 
the temporal bone, either as the result of injury or in the course 
of a surgical operation. 

(c) Permanent facial paralysis following fracture of the base of 
the skull, and involving the petrous bone. 

{d) Facial joaralysis due to division of the facial nerve in the 
neck, in which, owing to loss of substance, the two ends cannot be 
brought together, or in old-standing injuries in which, after 
excision of the scar tissue, approximation of the two ends can- 
not be effected. 

It is very essential, in all operations of nerve anastomosis, that 
an aseptic course be ensured, otherwise the results will be uu- ■ 
satisfactory. Thus in cases of suppurative disease in the 
temporal bone the septic condition must be cured before the 
operation upon the nerves is attempted. 

Position . — The patient is placed in the dorsal position, and 
the head turned towards the sound side and thrown slightly 
backwards. 

Operation. — An oblique incision 3^ inches long is made on 
the autero-lateral aspect of the neck, which commences above on 
the anterior border of the mastoid process at the level of the 
external auditory meatus, and terminates below a short distance 
bejmud and behind the angle of the lower jarv. The skin, 
fascite, and irlatysma are divided, and the anterior border of 
the upper portion of the sterno-mastoid exposed. This muscle is 
pulled backwards with a retractor, the cervical fascia on its deep 
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aspect carefully cut through, and the posterior helly of the 
digastric muscle laid bare. 

The upper border of the muscle is cleaned by dissection and 
then retracted downwards and backwards by an assistant. In 
muscular patients it maj' be necessary to cut through some of 
the uppermost fibres. With the finger the position of the styloid 
process in the upper and posterior part of the wound is defined, 
and if the parotid salivary gland is in the way it is pulled up- 
wards and forwards with a retractor. The .styloid process i.s 
traced upwards to its attachment to the skull, and the fascia at 




Fig. 350.— Facio-hypoglossal auas- Fig. 351.— Fneio-hypoglossal aiiasto- 
toinosis. Nerves exposed and inosis. The facial nerve has been 

ready for establishnient of an divided obliquely across, and the 

anastomosis. hypoglossal in a similar manner 

for one-third of its thickness. 

its base and in front carefully dissected away. In this tissue 
will be found the facial nerve as it passes out of the stylo-mastoid 
foramen. Immediately beyond the foramen it sinks into tlie 
substance of the parotid salivary gland. 

By dissection the facial nerve is .separated from the surround- 
ing fascia, and if it has been injured or divided in the temporal 
bone, judicious traction may be exerted upon it to pull that 
portion of the nerve which lies beyond the division out of its 
bony canal. If this is not possible the hone forming the outer 
boundary of the stylo-mastoid should be cut away and the nerve 
divided as high as possible with a fine sharp tenotome. 
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The position of the transverse process of the second cervical 
vertebra is next defined, with tlie finger in the bottom of the 
upper portion of the wound. Careful dissection is carried out 
in this region in order to expose the occipital artery as it runs 
across the transverse process of the axi.s. The position of the 
arteiy can often lie made out by feeling the 2 )ulsation in it with 
the finger. The artery having been recognised, the internal 
jugular vein is next defined by dissection in the inner part of the 
wound and retracted inwards ly an assistant. The hypoglossal 
and vagus nerves will now be seen l)dng behind the vein ; the 
former is recognised as it hooks round the occiifital artery, and 

the latter as it passes vertically 
downwards in the carotid sheath. 

surrounding fascia is dissected 
from the region of the hypoglossal, 
ii-W nerve brought forwards so 

as to lie in close relation with the 
facial. 

^ 7 nerves come together 

Imt / nuthout any tension, the peripheral 

1 end of the facial is divided ob- 

\ liquely wfith a sharp scalpel. Next, 

an oblique incision is made in the 
\ V hyiioglossal, about one-third of its 

i fibres being divided and the two 

V prepared nerve surfaces placed in 

¥v I \ apposition and fixed by the insei'-' 

' tion of two points of interrupted 

Fm. 352. -Facio- hypoglossal suture of fine chromicised catgut 
anastomosis. Anastomosis (Figs. 351, 352). If the two nerves 

completed hy suturing pre- Jq come together without tension 
pared snrfaces together. . 

the hyjioglossal is divided trans- 
versely, for one-third of its thickness, and a flap of nerve lifted 
uj) by splitting. The peripheral end of the facial is divided 
transversely, and the two prepared surfaces brought together 
and fixed as above (Figs. 353 and 354). 

The deej) parts of the wound are carefully sponged dry, any 
vessels which require it ligatured, and the external wound closed 
by sutures. 

After-treatment. — The muscles siqiplied by the facial nerve 
should be massaged daily and treated electrically by the appli- 
cation of the constant current, until voluntar}’^ movements become 
established. 

Pesnlts , — ^Iinprovement has resulted in nearly all cases 


Fir. 352. — Facio - hypoglossal 
anastomosis. Anastomosis 
completed hy suturing pre- 
pared snrfaces together. 
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operated upon in wliicli no septic complications in the -wound 
liave occurred. When voluntary movements commence they 
are associated with movements of the tongue, but soon they 
become dissociated. Complete return of the movements of 
emotion does not appear to occur. 

The spinal accessory (eleventh cranial) nerve. — The spinal 
accessory nerve emerges from the cranium through the middle 
compartment of the jugular foramen in company Avith the vagus. 
From this point it passes in a downward and backward direc- 
tion, crossing the internal jugular vein and below the transverse 



Flc. 353. — Facio-liypoglosbal auastoinosis. 
Facial nerve divided transversely acro.ss, 
and hypoglossal also transversely for 
one-third of its thickness, and tlieu dis- 
sected up by splitting. 


Fig. 354. — Faoio - hypoglossal 
anastomosis. Anastomosis 
completed by suturing to- 
gether two prepared surfaces. 


process of the atlas, until it reaches the anterior border of the 
deej) portion of the sterno-mastoid muscle, Avhich it enters at 
the junction of the upper with the second fourth. It emerges 
from this muscle a little beloAV the junction of the upper with 
the middle third, and then crosses the posterior triangle to reach 
the trapezius, into the deep aspect of which it enters. The 
nerve can be exposed either before or after it pierces the sterno- 
mastoid muscle. The operation for exposure of the nerve is 
usually undertaken for Avry-neck, in Avhich case the nerve must 
be laid bare above the point at Avhich it enters the sterno- 
mastoid. 

Position . — The patient is placed in the dorsal position Avith 
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tJie bead and slioulders slightly raised by means of a pillow, and 
the head turned towards the unaffected side and thrown slightly 
backwards. 

Operation. — An incision about inches long is made along the 
anterior border of the sterno-mastoid, commencing above at the 
apex of the mastoid process (Fig. 355). The skin, superficial 
fascia, and deep fascia are divided for the entire length of the 
incision, by which means the external surface of the sterno-mas- 
toid is exposed. The anterior border of this muscle is defined, 
and the head is bent forwards a little so as to allow of retraction 
of the muscle and exposure of the fascial sheath behind. When 
this has been done the posterior part of the sheath is divided 
in the line of the original incision, and the nerve carefully 
sought for as it enters the muscle. The nerve can often be 



Fig. 355. — E.'ipo.sure of .spinal accos-sory nerve. 

Position of skin ineision. 

felt as a rounded cord immediately below and external to the 
transverse process of the atlas. If the nerve is not readily 
found the inferior border of the posterior belly of the digastric 
muscle should be defined, and the nerve sought for in the space 
between this muscle and the sterno-mastoid. The fascia in this 
region is dense, and careful dissection is necessary. 

Union of facial and spinal accessory nerves. — Indication . — 
This operation has been adopted in some cases where a jDermanent 
destructive lesion of the facial nerve exists on the intracranial 
side of the stylo-mastoid foramen — the aperture of exit of the 
facial nerve from the skull ; but better results are obtainable b)’’ 
anastomosis of the facial and hypoglossal nerves. 

Operation. — An incision 2 J to 3 inches long is made, commenc- 
ing at the ajjex of the mastoid process and extending downwards 
along the anterior border of the sterno-mastoid muscle. The 
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facial and spinal accessory nerves are sought for, as described in 
the two preceding operations, and the spinal accessory nerve 
divided close to its entrance into the sheatli of the sterno-niastoid 
muscle posteriorly, then turned forwards and united to the facial 
nerve. The Avound is then closed and dressed. 

The great occipital nerve. — ^'rhis nerve is a cutaneous branch 
of the posterior division of the second cervical, and passes into 
the scalp through the outer margin of the trapezius mnsclo wlierc 
this is attached to the superior curved line of the occipital bone. 

Operation. — The patient lies in the same position as for 
exposure of the spinal accessory nerve, but with the head Lent 
downwards tOAA’ards the chest. 

An incision about LV inches long is made parallel with the 
superior curved line of the occipital bone, commencing a short 
distance outside the external occipital protuberance. The skin 
and fasciae are divided, and then the nerve will become visible 
lying ahoA'e and internal to the interval betweeir the sterno- 
niastoid and trapezius, and on the mesial side of the occipital 
artery. If not readily exposed, it can usually be found by dis- 
secting underneath the trapezius, ivlien it will ho seen issuing 
from the complexus. The sui'rounding fascia is very dense ; on 
this account cave must be taken not to divide the nerve where 
it lies close to the lione. 

The brachial plexus. — The brachial plexus lies in the pos- 
terior triangle of the neck and the upper part of the axilla, and 
extends as far as the apex of the coracoid process, where it 
terminates by dividing into its v'arious branches. It is composed 
of the anterior primary divisions of the lower four cervical 
nerves, together with the greater part of the anterior division of 
the first dorsal, and a small branch from the fourth cervical. 
At its commencement it lies between the anterior and the middle 
scalene muscles. 

Position . — The patient is placed in the dorsal position, with 
the shoulders raised, the head turned towards the unaffected side, 
and the arm drawn well down by the side of the body. The 
operator stands on the affected side of the patient, and the 
assistant on the opposite side. 

Operation. — An incision about 3 inches in length is made, com- 
mencing above at tlie outer margin of the sterno-mastoid, at the 
level of the notch in the thyroid cartilage, and extending down- 
wards to a point a short distance above the centre of the clavicle. 
The skin and superficial fascia noth the platysma are divided, and 
the external jugular vein defined. It i,s necessary in most cases 
to ligature this vessel in two places, and divide it between, but 
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occasionally it can be drawn aside. Tlic decji fascia is ne.vt 
divided for the entire length of the incision, the supraclavicular 
nerves being avoided if possible. In the lower part of the 
wound the posterior belly of the omo-hyoid muscle will be 
exposed, and at the inner mai-gin, the outer border of the scalenus 
anticus, which corresponds at the upper part of the incision with 
the posterior border of the sterno-inastoid, lying more superficially. 
The former muscle is drawn downwards, and the fascia carefully 
separated from the cords of the plexus as they appear at the 
outer margin of the scalenus anticus. The superficial branch of 
the transverse cervical artery, and its accompanying vein, lie in 
front of the plexus in the outer part of the incision. 

The musculo-spiral nerve. — This nerve is given off from the 

posterior cord of the brachial 
ple.xus opposite the coracoid pro- 
cess. From this point it first 
passes downwards behind the axil- 
lary artery, and at the upper part 
of the arm it begins to wind 
outwards in the musculo-spiral 
groove, in company with the 
superior profunda artery. In the 
lower third of the arm it pierces 
the external intermuscular se])tuni. 



Fig. 356 — Position of patient, ami 
lines of external incisions, in ex- 
posure of musculo-spiral nerve in 
the musculo-spiral groove, and 
of uluar nerve behind the internal 
condyle of the humerus. 


and lies in front of the brachialis 
anticus, overlapped by the supin- 
ator longus. The nerve may be 
exposed in the musculo - spiral 
groove, and also in the lower third 


a. Musculo-spiral. b. Ulnar. of the arm where it lies upon 


the brachialis anticus. 


(a.) In the mmculo-fpiral groove. — Position . — The patient lies 
in the dorsal position ; the upper arm is placed vertically, the 
elbow is fully flexed, and an assistant holds the limb in this 


position (Fig. 356, a). The operator stands on the affected side, 
and his assistant at his left hand. 


Operation. — An incision 3 inches in length is made in the 
middle third of the posterior aspect of the upper arm, parallel 
with the long axis of the limb. The skin, superficial fascia, and 
deep fascia are divided for the whole length of the incision, 
and the triceps muscle exjmsed. This structure is divided in a 
vertical direction until the musculo-spiral groove is reached, 
when the nerve will be found lying ujjon the bone in company 
with the superior profunda vessels. The nei-ve is separated from 
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the artery, and may then he treated by whatever S250cial method 
is thought advisable. If care is not taken in the later stages of 
the o^jeration the nerve may be divided as it lies upon the 
humerus. 

(6) In front of the arm above the bend of the elbow. — Position. 
— The arm is jdaced at right angles to the side, supinated, 
slightly flexed at the elbow, and su 2 ) 2 )ortcd on a table. 

Operation. — An incision is made about 3 inches in length 
immediately to the inner side of and ^Jarallel with the inner 
border of the supinator longus, commencing an inch above a 
jmint one-third of the distance from the external to the internal 
condyle of the humerus, and extending upwards parallel Avith 
the outer margin of the bice^js (Fig. 357, a). The skin and 
faseije are divided, and the fibres of the supinator longns muscle 
exposed. This muscle is retracted towards the outer side, Avhen 
the nerve will become visible lying on the brachialis auticus, a 



Pig. 357 . — Position of linil), and lines of external incisions in ex- 
posure of muscnlo-spirai uerr’e above the bend of the elbow, and 
ulnar nerve at the wrist. 

a. Musoulo-spir.al. h. Ulnar. 


short distance belotv the point tvhere it has pierced the external 
intermuscular septum. The musculo-cutaneous nerve is usually 
exposed lying upon the brachialis anticus, and is distinguished by 
its course dowmvards and outwards, in Avhich case it is drawm 
aside Avith a retractor. 

The ulnar nerve. — This nerve is a branch of the internal cord 
of the brachial plexus. In the upper part of the upper arm it 
lies on the inner side of the brachial artery, but separated from 
it by the internal vena comes and some connective tissue. The 
course of the nerve in the ujiijer arm is indicated by draAA'ing a 
line from the coracoid jirocess to a point half-Avay betAveen the 
internal condyle of the humerus and the olecranon. The nerve 
2)asses behind the internal condyle and down the forearm to the 
radial side of the ihsiforin bone, beyond Avhich jioint it enters 
the jialm and divides into superficial and deep branches. Its 
course in the forearm is marked out by a line draAvn from a 
point midAvay betAveen the internal condyle and the olecranon, 
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to the radial side of the pisiform bone. In this part of its course 
the nerve lies underneath the flexor carpi ninaris, irntil it reaches 
the region of the wrist, wliere it becomes more superficial. 

1. Td expose the nerve in the middle of the npper arm. — Tosi- 
tion. — The jjatient is placed in the dorsal position, with the arm 
at right angles to the side, and supinated. The operator stands 
between the limb and the trunk, and the assistant on the outer 
.side of the limb. 

Operation. — An incision 2 inches in length is made in the 
middle third of the arm, jtarallel with the line of the brachial 
arterj', and about inch to its inner .side (Fig. 358, a). The 
skin, the superficial fascia containing the basilic vein, and 
the deep fascia are divided, and the nerve exposed as it lies on 
the inner side of the internal vena comes of the brachial artery. 

2. To expose the nerve at the bend of the clhoiv. — Position . — 
The patient is placed in the dorsal position, the affected arm is 
semifle-xed at the elbow, and drawn across the chest so as to 
fully expose the ijosterior aspect of the bend of the elbow (Fig. 
356, 1). 

Operation. — An incision li inches in length is made over the 
course of the nerve, the central point being half-way between 
the internal condyle and the inner margin of the olecranon (Fig. 
356, b). This incision divides the skin and the superficial and 
deep fascim, and exposes the two heads of origin of the flexor 
carpi ulnaris muscle. The aponeurosis which connects these 
two heads is incised, and then the nerve will be found lying in 
the groove behind the internal condyle and upon the jjosterior 
ligament of the elbow-joint. If the incision is deepened too 
much the cavity of the elbow-joint null be opened. The ulnar 
artery is a considerable distance from the nerve in this region. 

3. To exjmse the nerve in front of the vjrist. — The position of 
the patient is the same as for exposure of the nerve in the upper 
arm, the hand being well supinated. 

Operation. — An incision 1-J- inches in length is made over the 
line of the nerve, commencing below on the radial side of the 
pisiform bone, and extending upwards on the radial side of the 
tendon of the flexor cai’pi ulnaris (Fig. 357, b). The skin and 
fasci;e are divided, and then the nerve will be visible, having 
the ulnar artery on its radial side. 

The median nerve. — This nerve commences opposite the 
coracoid process by two heads, one from the inner and one from 
the outer cord of the brachial plexus, and passes downwards in 
the upper arm, lying first on the outer side of the brachial 
arteiy, then in front of it, and finally on its inner side. At the 
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beiul of tfie elbow it is separated from tlic artery by the internal 
vena comes. Tlie nerve next sink.s between the two heads of 
the pronator radii teres, and then runs downward.s to the middle 
of the wrist, beyond which point it enters the palm and divides 
into its terminal branches. 

Operation. — 1. In the npper arm . — The nerve may be ex- 
posed in the upper arm by an incision which is the same as for 
ligature of the bi-achial artery (Fig. 318, h). 

2. At the bend of the clboir . — At the bend of the elbow it may 
be exposed by making an incision, 1^ inches in length, parallel 
^Yith the long axis of the limb, the centre of the cut corresi^ond- 
ing to a point one-third of the distance from the internal to the 
external condyle of the humerus (Fig. 358, !>). The skin, super- 
ficial and deep fasciie are divided, care being taken to avoid the 
superficial veins and the internal cutaneous nerve ; the nerve 
%vill then be exposed as it lies on the brachialis anticus to the 



Fig. 358 . 

a. Incision to expose ulnar nerve in middle of upper .onn. 

b. Incision to expose median nerve at bend of elbow. 

c. Incision to expose median nerve nt wrist. 

inner side of the brachial artery, but separated from this by the 
internal vena comes. The deep fascia in this region is strength- 
ened by the bicipital fascia from the biceps. 

3. At the wri&t . — The median nerve may also be exposed in 
front of the wrist. 

An incision 1| inches in length is made, commencing below 
opposite the middle of the anterior aspect of the Avrist, and 
extending upwards on the ulnar .side of the tendon of the fiexor 
carpi radialis (Fig. 358, c). When the skin and fascite and the 
upper fibres of tlie anterior annular ligament have been divided, 
and the flexor sublimus digitoruui has been retracted towards 
the ulnar side, the nerve will appear as a large rounded cord, 
somewhat pinkish in colour, lying to the ulnar side of the tendon 
of the flexor carpi radialis, and underneath the palmaris longus 
tendon when this is present. At this point the nerve is usually 
enlarged and fusiform in shape. 

The great sciatic nerve. — ^^This nerve is the main continua- 
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tion of the sacral i^lexus. It emerges from the pelvis below the 
pyriformis muscle, and extends towards the popliteal space, 
ending by dividing into its two terminal branches, the peroneal 
and popliteal nerves. The point of division varies ; in some 
cases the nerves are given off sejJarately from the sacral 2 )lexus 
and in others the division occurs in the upper part of the pop- 
liteal space. The nerve lies upon the short external rotator 
muscles of the thigh, and lower down upon the posterior aspect 
of the adductor magnus. The gluteus maximus coi'ers the 
nerve above, and the hamstrings below. It is usually exi)osed 
immediately below the lower margin of the gluteus maximus. 

Position . — The patient lies on the sound side, Avith the affected 
loAvcr extremity slightly flexed at the hip and knee. The surgeon 
stands opposite the exposed buttock, and the assistant on his 
left hand. 

Operation. — An incision 3i inches in length is made, coni- 



Fig. 359. — Incision for e.xposure of grc.At sciatic nerve. 

inencing above a short distance beloAv the midpoint between 
the ischial tuberosity and the top of the great trochanter, and 
extending vertically doAvnAA'ards (Fig. 359) ; the skin, the super- 
ficial fascia in Avhich in the loAver part of the incision the small 
sciatic nerve is contained, and the deep fascia are divided, Avheii 
in the upper part of the Avound the oblique fibres of the loAver 
portion of the gluteus maximus aaIII be exposed. These are 
retracted upwards, and then the hamstring muscles Avill be seen 
on the inner side of the incision. These structures are retracted 
iiiAvards, and the bottom of the Avouud examined Avith the finger. 
The great sciatic nerve will then be felt as it lies upon the 
adductor magnus, and can easilj' be lifted uj) in the Avound and 
stretched. The nerve is returned, and the external Avound closed 
in the usual manner. 

The peroneal nerve. — This nerve runs along the outer 
margin of the popliteal space on the inner side of the biceps 
tendon. It next pierces the postero-external intermuscular 
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septuui, and lies uiwn the neck of the fibula, underneath the 
fibres of the peroneus longus muscle, where it divides into the 
anterior tibial and musculo-cutaneous nerves. The nerve can 
be felt as a rounded cord lying upon the neck of the fibula, and 
also at the inner side of the biceps tendon, especially when the 
knee is extended. 


PosifioiK — The patient lies on the sound side, with the 
affected limb slightly flexed at the hip and the knee, so that 
it rests on the sound one. The surgeon stands behind the limb 
to be operated upon, and his assistant opposite to him. 

Operation. — An incision 2 inches in length is made, commenc- 


ing above at the lower border 
of the head of the fibula, and 
extending downwards in the 
long axis of that bone. This 
incision divides the skin, super- 
ficial fascia, and deep fascia, 
and exposes the outer surface 
of the peroneus longus muscle. 
This muscle is divided for the 
entire length of the incision, 
and then the nerve will be 
exposed as it lies upon the 
bone. Care must be taken, 
when dividing the muscle, not 
to divide the nerve as weU. 

The anterior tibial nerve. 
— This can be exposed from 
the front of the leg by an 
incision similar to that de- 
scribed for the corresponding 
artery (p. 498). 



riG. 360. — a. Incision to expose 
anterior crural nerve. 


The popliteal nerve. — The popliteal nerve can be exposed in 
the lower part of the popliteal space, through an incision similar 
to that for ligature of the popliteal artery in this region (p. 493). 

The posterior tibial nerve. — This nerve runs down the leg 
in company xvith the corresponding artery, and it can be laid 
bare by operations similar to those described for the artery 
(p. 494). 


The anterior crural nerve. — This nerve passes out from the 
pelvis through the muscular space beneath Poupart’s ligament, 
lying upon the ilio-psoas muscle J inch to the outer side of the 
common femoral artery, from which it is separated by the ilio- 
pectineal ligament, and a few fibres of the psoas muscle. 
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Position . — The patient is placed in the same position as for 
ligature of the common femoral arteiy. 

Operation. — An incision 2 inches long is made ^ inch outside 
the artciy, and parallel ■with it. The incision commences above 
at Poupart’s ligament (Pig. 360). The skin, superficial and deep 
fasciiB are divided, and then the nerve may be found lying upon 
the ilio-])soas muscle, surrounded . by a variable amount of fatty 
connective tissue. In many cases it is difficult to distinguish 
the nerve on account of this fat. 



CHAPTER XXVI 


OPEKATIONS ON TENDONS, MUSCLES, LIGAMENTS, 
AND APONEUIIOSES 

The division of a tendon by a surgical operation is called teno- 
tomy ; that of a muscle, myotomy ; of a ligament, syndesmotomy ; 
whilst the term aponeurotomy has been applied to the division 
of bands of fascia. 

These operations may be performed according to two distinct 
methods of procedure ; in the first, the entire operation is carried 
out subcutaneously through a small skin incision ; and in the 
second, an open wound is made so as to fully expose the struc- 
ture which it is •unshed to divide. When an operation is 
performed according to the first of the above methods it is said 
to be done “ subcutaneously,” and when done according to the 
second “ by the open method.” 

The subcutaneous method. — The advantages of this opera- 
tion are — (a) The small wound which is necessary, and the 
avoidance of a scar ; (6) the less risk run of the wound becoming 
infected with the micro-organisms of suppuration. The dis- 
advantage is, the fact that the surgeon is "working somewhat in 
the dark, and important structures in the region of the field of 
operation may be injured, or the tendon which it is proposed to 
divide may be missed altogether. 

The open method.— When performing an operation bv this 
method an incision, large enough to fully expose the tiuatomical 
structure which it is wished to deal with, is made in the situation 
required. The advantages of this method of procedure are the 
free exposure of the tissue which it is intended to operate upon, 
and the lesser liability to injure the adjacent structures ; Avhilst 
the disadvantages are the resulting scar and the dangers of 
sepsis. "With the aseptic precautions rvhich ought to be adopted 
in all surgical operations the last objection need not be taken 
into serious consideration. In those cases in Avhich the tendon, 
muscle, or ligament is deeply placed, or is in close relation with 
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important anatomical stvucture.s, it is advisable to adopt the 
open method ; bnt in cases in -wliicli the tendon is easily defined 
and separated from its surroundings, the subcutaneous method 



Fig. 361.~Sliarp- Fio. 362. — Blunt- 
pointed teno- pointed teno- 
tome. tome. 


13 preferable, and should be 
made use of. 

Sjyectal instruments . — When 
performing an operation by 
the subcutaneous method, two 
special knives called tenotomes 
are requisite, one having a 
sharp point and the other a 
blunt one (Figs. 361 and 362); 
whilst for the open operation 
the ordinary instruments for a 
“cutting operation” arc neces- 
sary. 

Method of operating. — In 
performing an operation by the 
subcutaneous method a point 
in the course of the tendon is 
selected which lies, if possible, 
above or below any synovial 
sheath, and on the same side of 
the tendon as the most im- 
portant anatomical structure 
which might be exposed to 
injury, and which may thus be 
more certainly avoided. The 
sharp tenotome is then pushed 
inwards so as to pass behind 
the structure which it is in- 
tended to divide, the tendon 
being slightly stretched so that 
its position can be defined. The 
blade of the tenotome is intro- 
duced “ on the flat,” i.e. vdth 
the transverse axis of the blade 
parallel with the long axis of 
the tendon, and the tissues are 
divided sufficiently to allow 
the blunt instrument to be 


easily introduced. The sharp tenotome is withdrawn, and the 
blunt-pointed one passed in through the original skin puncture 
with the blade, “ on the flat,” When it has been introduced 
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tlie cutting edge is turned towards the tendon, the tendon itself 
is iTiade tense by the assistant holding the limb, and the structure 
is divided with a sawing movement, care being taken not to 
enlarge the skin puncture. The index-finger of the surgeon’s 
left hand is held over the tendon where it is being divided, so 
that the movements of the instrument can be felt, and cutting 
through the skin avoided. 

In a few cases, such as the division of bands of contracted 
fascia which lie near the surface of the skin and away from any 
important structure, the entire operation can be completed with 
the sharp tenotome, but in nearl}’’ all other cases it is much safer 
to use the blunt-pointed instrument as well. 

Special Operations 

Tenotomy of the sterno-mastoid. — The sterno-mastoid muscle 
is attached by two heads of origin, one — tendinous — to the 
anterior aspect of the manubrium sterni, and the other — muscular 
— to the upper border of the inner third of the clavicle. It is 
enclosed within a sheath of deep cervical fascia. Along the 
inner border of the sternal head lies the anterior jugular vein, 
and in relation with the clavicular head lies the external jugular 
vein. The carotid sheath with its contents is situated im- 
mediately under cover of the muscle, but portions of the sterno- 
hyoid and sterno-thyroid muscles intervene. The two heads of 
the muscle are divided separately, through different incisions. 

Position . — The patient is placed in the dorsal position, with a 
pillow underneath the shoulders, and with the head projecting 
slightly beyond the top of the table. The head is rotated 
towards the unaffected side by an assistant, who holds it in this 
position so as to keep the muscle on the stretch. 

The surgeon stands upon the affected side of the patient, and 
the assistant on the opposite side. 

Operation. — An incision with the point of a sharp tenotome 
is made at the inner border of the sternal head of the muscle, 
about one-third of an inch above the sternum, and deepened 
until the deep fascia has been divided and the tendon of the 
muscle exposed. The sharp instrument is then withdrawn, and 
the blunt one introduced. The tenotome is now carefully 
pushed behind the tendon, with the blade “ on the fiat,” until 
it can be felt in the interval between the two heads of the 
muscle. The cutting edge of the knife is now turned towards 
the skin, and the muscle divided with a slight sawing move- 
ment. The forefinger, dmlng the division of the tendon, is 

3 ° 
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Icept over the skin in front of tlie field of ojjoration. Tlie 
clavicular head of the muscle is next divided in a similar 
manner, by entering -the tenotome at the outer border of the 
muscle, about one-third of an inch above the clavicle. Care 
must be taken in this jiart of the ojjeration not to injure the 
external jugular vein. 

On account of the close proximity of important structures, 
some surgeons advise tliat the sterno-mastoid should only be 
divided through an open incision. 

In practice it will be found more convenient to divide the 
sternal head by the subcutaneous method, and the clavicular 
head by the open method. 

The adductor longus. — This tendon may be divided a short 
distance below its attachment to the body of the os pubis. 

Positioti.~The lower extremity is placed in a position of 
semiflexiou, abduction, and external rotation. 

The surgeon stands on the outer side of the limb to be 
operated upon, and the assistant on the opposite side. 

Operation. — The outer margin of the tendon is defined about 
^ inch below the pubic spine, and the sharp tenotome intro- 
duced. When an aperture has been made the blunt instrument 
is introduced, and the tendon divided by cutting towards the 
surface. A small branch of the superficial pudic artery may bo 
injured, but usually the tendon is divided below this vessel. 

The biceps femoris. — The tendon of the biceps femoris is 
usually divided a short distance above its insertion into the head 
of the fibula. 

Position . — The patient lies as far as possible on the sound 
side. 

The operator stands behind the patient, and the assistant on 
the other side. 

Operation. — The position of the tendon is defined about an 
inch above the head of the fibula, along the outer border of 
the popliteal space. A point is selected on the tibial margin of 
the tendon, and with the thumb of the surgeon’s left hand the 
peroneal nerve is separated from the tendon. The sharj) teno- 
tome is then taken, and a small puncture made which extends 
down to the surface of the tendon. The sharp tenotome is 
withdrawn, and the blunt one introduced. The liandle of this 
instrument is depressed, and the blade insinuated underneath 
the tendon, which is then divided by cutting outwards with a 
sawing movement. It is possible to mistake the ilio-tibial band 
of the fascia lata for the tendon of the biceps muscle. 

In order to more certainly avoid the peroneal nerve it is best 
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to conduct this operation through an incision parallel to the 
biceps tendon, by the open method. 

The semitendinosus and semimembranosus. — The tendons 
of these muscles may be divided by a procedure similar to that 
for the division of the biceps. They lie on the inner side of the 
poiditeal space, and the semitendinosus is divided about 1 inch 
above the level of the knee joint, the semimembranosus inch. 
The tenotome is entered on the fibular side of the tendons. 
The popliteal nerve lies near the middle of the popliteal space, 
and is not likely to be injured. 

The tendo Achillis. — The tendo Achillis is the tendon of 
insertion of the soleus and gastrocnemius muscles, and is 
attached to the prominence of the os calcis. The narrowest 
portion of the tendon is situated about 1|- inches above its inser- 
tion, and it is at this point that the tendon is divided. 

Position . — The patient is placed in 'the dorsal position, but 
lying somewhat on the side of the affected limb : the leg . is 
alloAved to project a short distance beyond the end of the table, and 
is turned on its outer side so as to fully expose its tibial aspect. 

The surgeon stands on the outer side of the foot, and the 
assistant opposite to him, holding the foot mth one hand and 
the leg with the other. 

Operation. — The tendon is slightly stretched, so as to render 
its position definite, and the sharp tenotome entered at its tibial 
margin about 1^ inches above the heel. The tenotome is made 
to pass in front of the tendon until it can be felt at the fibular 
margin. The sharp instrument is Avithdrawn and the blunt one 
introduced. The cutting edge is turned towards the tendon, 
and the foot fully flexed by the assistant, so as to make the 
tendon quite tense. The tendo Achillis is now cut through with 
a slight sawing movement, the forefinger of the surgeon’s left 
hand being held over the portion of the tendon which is being 
divided, so as to guard against injury of the overlying skin. 
Care must be taken to divide the entire tendon. It sometimes 
happens that the tenotome is passed through the tendon itself, 
if the convexity forwards of the tendon is not remembered, in 
which case only the superficial part will be divided. 

The tendon of the tibialis anticus. — This tendon lies in the 
innermost compartment of the anterior annular ligament of the 
ankle-joint, and it has a separate synovial sheath, Avhich extends 
upwards about I inch or IJ inches above the ankle-joint, and 
doAvmvards to within 1 inch of the insertion of the muscle into 
the tibial side of the internal cuneiform and the base of the 
metatarsal bone ^ of the great toe. 



544 OPERATIONS ON TENDONS, MUSCLES, ETC. 


The tendon is usually divided immediately below the synovial 
sheath, that is to say, not quite 1 inch above the insertion, and as 
it lies in relation with the scajjhoid. It is separated from the 
dorsalis pedis vessels by the extensor proprius hallucis. 

Position . — The surgeon stands on the outer side of the leg, 
which should project over the end of the table, the patient lying 
in the dorsal position. The assistant stands opposite, holding 
the foot with one hand and the leg with the other. The foot is 
abducted and extended, by which means the tendon is made 
tense, and can easily be defined. 

Operation. — The tenotome is entered on the fibular side of 
the tendon, a short distance in front of the ju'ominence of the 
scaphoid, and is made to pass underneath the tendon until it 
can be felt at the tibial margin. The tendon should be somewhat 
relaxed as the tenotome is being introduced. When a way has 
been made for the blunt instrument with the sharp one the 
latter is vdthdrawn and the former introduced. The cutting 
edge is turned towards the tendon, and the tendon again made 
tense, and divided from behind forwards, the surgeon's left fore- 
finger being placed over the skin so as to act as a guide and 
prevent his cutting through to the surface. 

The tehdon of the tibialis posticus. — The tendon of the 
tibialis posticus occupies the internal compartment of the in- 
ternal annular ligament of the ankle-joint, and is surrounded 
by a synovial sheath, which extends upwards for about 1 inch 
above the tip of the internal malleolus. The tendon of the 
fiexor longus digitoruin lies in the next sheath, and separates it 
from the posterior tibial vessels and nerve. 

The tendon is usually divided above the synovial sheath, that 
is, immediately above the base of the malleolus. 

Position . — -The patient lies in the dorsal position, vdtli the 
foot held in a position of slight flexion and abduction, and 
placed upon the fibular side. The surgeon stands on the outer 
side of the limb, and the assistant, opposite to him, holds the 
foot in the required position. 

Operation. — The posterior border of the internal malleolus 
is defined and traced upwards until the part of the shaft above 
the base of the malleolus is reached. This point in the adult 
is about 1-| inches above the tip of the malleolus, but in young 
children it is not more than two-thirds of an inch above. When 
this point has been defined and the tendon felt the foot is re- 
laxed and the postero-internal border of the bone fixed with the 
thumb of the surgeon’s left hand. The sharp tenotome is now 
passed inwards in a vertical direction between the tendon and 



THE TENDONS OF THE PERONEI 


545 


tlie bone, and moved laterally so as to make a passage for tlie 
blunt instrument. When this has been done the blunt teno- 
tome is introduced and the cutting edge turned towards the 
tendon. The tendon is next made tense by again flexing and 
abducting the foot, and divided in the usual manner. As the 
last fibres of the tendon are being divided the foot is again re- 
laxed by the assistant. If the tenotome is passed too deeply 
it occasionally happens that the posterior tibial vessels are in- 
jured. If this accident should occur, pressure by means of a 
pad and bandage must be applied at once. In many cases the 
tendon of the flexor longus digitorum is divided as well. 

The tendons of the peronei. — These tendons lie behind the 
external malleolus in a common groove, the peroneus longus 
being superficial and the peroneus brevis deep. They are sur- 
rounded in this position by a common synoHal sheath, which 
extends upwards for about 1 inch above the base of the malleolus, 
and subdivides below into two portions, one for each tendon. 
The tendons are generally divided in a leg a short distance 
above the termination of the synovial sheath. 

Position . — The patient lies on the sound side, with a sandbag 
placed underneath the lower third of the leg, and with the foot 
flexed and adducted. The foot rests on its tibial aspect, the 
flbular surface being in front of the siu’geon. The operator 
stands behind the affected limb, and the assistant, opposite to 
him, holds the leg steady in the position mentioned. 

Operation. — The posterior border of the external malleolus is 
traced upwards, and a point selected about 1^ inches above the 
apex of the malleolus. The sharp tenotome is entered at this 
spot (the tendons being relaxed at the time), and made to pass 
inwards between the bone and the tendons. The sharp instru- 
ment is withdrawn, the blunt one introduced, and its edge turned 
away from the bone. The tendons are then rendered tense, and 
divided in the usual manner. Tlie short saphenous nerve and 
vein are behind the tendons at the level of the jioint of division, 
and do not run any risk of being wounded if the above directions 
are adhered to. 

The tendon of the extensor proprius hallucis. — This tendon 
lies in a separate compartment underneath the anterior annular 
ligament of the ankle-joint, .surrounded by a distinct synoHal 
sheath. The tendon is situated on the fibular side of the tibialis 
anticus, and between it and the dorsal vessels of the foot. 
The tendon is divided a short distance below the bend of the 
ankle. 

Position . — The patient lies in the dorsal position, with the 
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affected foot projecting l^eyond the end of the table, where it is 
held in an extended position by the hands of an assistant. The 
ojierator stands on the outer side of the foot. 

Operation. — A point on the fibnlar side of the tendon is 
selected about 1 inch below the bend of the ankle, and with the 
thumb of the surgeon’s left hand the dorsal vessels are held 
well away from the seat of operation. The tenotome is entered 
on the fibular side of the tendon, and passed inAvards until its 
point can be felt betAveen it and the tibialis anticus. The sharp 
tenotome is then replaced by the blunt one, and the tendon 
divided in the usual manner. There is no risk of injuring the 
doiAsal vessels if they are protected Avith the thumb of the left 
hand. 

The tendons of the extensor longus digitorum and pero- 
neus tertius. — These tendons lie in the same compartment of 
the anterior annular ligament of the ankle-joint, and are sur- 
rounded by the same s 3 movial sheath. The dorsalis pedis 
vessels lie on the tibial side. The tendons are divided 1 inch 
beloAv the ankle-joint. 

Position . — The position of patient and assistant are the same 
as for the preceding operation, but the surgeon stands on the 
tibial side of the affected limb. 

Operation. — The dorsal vessels are protected Avith the surgeon’s 
left thumb, and the tenotome entered on the tibial side of the 
tendons. The tendons are divided by cutting outAvards toAvards 
the skin. 

Division of the plantar fascia. — The plantar fascia is divided 
in certain cases of talipes, and in most instances it is the centi'al 
portion Avhich requires attention. This part is attached posteriorly 
to the internal tubercle of the calcaneum, while anteriorly it 
divides into five bands Avhich pass to the toes. The fascia is 
usually divided in several places, the first point of division being 
a short distance in front of the calcaneum. 

Position . — The patient is placed in the dorsal position, with 
the affected limb raised by placing a pilloAV or sandbag under- 
neath the leg. The surgeon stairds oir the outer side of the 
foot and the assistant opposite him. The foot is grasped by the 
hands of the assistant and flexed at the ankle, the toes being 
extended so as to make tense the bands of fascia. 

Operation. — A fine sharp-pointed tenotome is taken, and the 
blade passed betAveen the skin and the contracted band of fascia, 
from Avhichever side is the more coirvenient. The cutting edge 
is turned toAvards the sole, and the fascia dhdded by cutting 
iuAvards, It is better to make seA'eral punctures and dhisions 
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of the fascia than to completely divide it through one in- 
cision. 

Division of the palmar fascia (operation for Dupuytren’s 
contraction). — Dnpnytren’s contraction consists in a pathological 
shortening of the bands of the palmar fascia passing to the 
fingers. For the relief of this condition two operations, the snb- 
cutaneous and the 02x11, are practised. 

Subcutaneous o2ieration . — The affected hand is placed in a 
position of supination. A fine sharp-pointed tenotome is used, and 
passed on the flat into the tissues between the skin and the con- 
tracted band of fascia, and the attachments of the latter to the 
skin divided. The cutting edge of the blade is then turned 
through an angle of 90 °, and the band of fascia severed bj^ 
cutting away from the surface. It is necessary to divide the 
fascia in several places, and when the division is being made the 
fingers should be stretched by an assistant, so as to render the 
bands tense and distinct. Cai-e must be taken not to allow 
the point of the tenotome to pass too near the margin of the 
finger, otherwise the digital vessels and nerves may be damaged. 
The points of puncture -should be selected where the bands of 
fascia are least adherent to the overlying skin. 

02x11 operation . — The hand is held in the same position as 
for the subcutaneous operation. A vertical incision is made 
through the skin and superficial fascia of the affected finger and 
the adjacent portion of the palm. This incision commences in 
the palm above the commencement of the contraction, and ex- 
tends along the middle line of the affected finger to a point well 
beyond the contraction. The incision is deepened until the deep 
fascia is reached, and then the skin and sujjerficial fascia are 
dissected up on each side. By this means the contracted bands 
of the palmar fascia are exposed. These are divided transversely, 
and are then, as far as possible, removed. It is requisite in this 
operation to have the tissues of the hand rendered bloodless by 
the application of an Esmarch’s bandage. When the contracted 
bands have been separated, divided, and removed the bandage 
is taken off, and if any bleeding points can be seen they are 
ligatured. The margins of the skin wound are next brought 
into exact apposition, and united vuth fine sutures of horse-hair 
or salmon-gut. The limb is ^mt uj) on a splint with the fingers 
fully extended. 

When a case of Dupuytren’s contraction is treated by the 
subcutaneous method it is necessary to apply splints very care- 
fully, and to see that they are worn for some considerable time, 
so as to prevent the return of the original condition. A useful 
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form of apparatus for these cases is a glove, the backs of the 
fingers of wliich arc lined by small curv'cd steel jfiates ; the.se 
should be worn at night, and may be left off during the day if 
requisite. The open operation is a more severe one, but if pre- 
cautions are adopted to a^’oid the occuri’encc of septic j)roces.ses 
the duration of treatment is much .shorter than with the sub- 
cutaneous method, and a I’ccurrencc is not so likely to take 
place. 

Division of the astragalo-scaphoid ligaments (ssmdes- 
motomy). — In thi.s operation the ligaments which form the 
connection between the astragalus and scajfiioid are divided by 
a subcutaneous operation. 

Position . — The patient lies in the dorsal position, with the 
foot i)laccd upon its outer side. 





Fio. 3G3. — Suture of divided tendons. 

o. Ends p.nred and sutures inserted. 
h. Sutures tied. 

The surgeon stands on the tibial side of the foot, with an 
assistant opposite him, who holds the foot firmly in position. 

Operation. — A point is taken a short distance below and in 
front of the apex of the internal malleolus, and just behind and 
above the tuberosity of the scajihoid. The shaiq^-pointed, teno- 
tome is introduced at this point, and jjushed forwards and in- 
wards until a point on the tibial side of the doi'sal vessels is 
reached. It is then withdraAvn, and a sj^ecial form of curved 
tenotome passed in along the tract which has been made. The 
cutting edge of this instrument is turned towards the bones, the 
foot is fully extended so as to render the ligaments and tendons 
tense, and then the knife is withdrawn ; as this is being done 
it is made to cut all the structures down to the bone, the tendon 
of the tibialis posticus being divided just before the point emerges. 
The foot is then put up in the corrected position. 

This operation has been done in a considerable number of 
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cases of congeiiital talipes varus, and with a fair amount of 
success. 

Suture of divided tendons. — Tondon.s frequently ^•equii’c to 
be joined fogctber uEen they have been partianj'^ or completely 
severed as the result of injujy, as after incised -wounds in the 
region of the -svrist. 

Operation. — The first part of the operation is the free ex- 
posure of the divided ends of the tendon. In order to do this 
it is often necessary to enlarge the wound in a proximal 
direction, since the muscles may contract and draw the j^roximal 
end of the tendon up within the tendon sheath. 

The severed end.s of the tendon having been exposed, the free 
extremities, if lacerated, are trimmed with scissons and brought 
into appo.sition. 

a 

I 
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Fro. 364. — Lengthening of tendons. Bj' n vertical incision. 

a. Line of incision in tendon. 

b. The two portions separated for a distanoe and sutures inserted. 

With a fine needle the tendon is transfixed, as in Fig. .363, 
and sutures inserted. When all the necessary sutures have been 
introduced each one is tied and the ends cut short. The external 
wound is then closed in tlie usual manner. 

The limb is placed on a suitable splint, and maintained in a 
quiescent state until the approximated ends have had time to 
unite. 

_ When it is found impossible to find the proximal end of the 
divided tendon, or to bring the two extremities into apposition, 
the distal end may be implanted on the lateral aspect of one of 
the adjacent tendons, preferably one of a muscle which ha.s au 
action similar to the one divided, or an attempt may he made to 
lengthen the tendon, as in the next ot^ei’ation. 

When implantation is attempted the lateral aspect of the 
tendon on which the severed extremity is about to be fixed is 
refreshed hofore the insertion of the sutures. This lateral im- 
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plantation lias been adopted in the case of paralj'.sis of tlio 
gastrocneraius and soleus, the tendon of the peroneu.s longus 
being divided and joined on to the tendo Achillis. 

Lengthening tendons. — Lengthening of one or more tendons 
may be requisite under the following conditions. 

(a) In some cases of severed tendons, in Avhich the cut euds 
cannot be readily approximated. 

(b) When a portion of tendon is removed, as in the extirpa- 
tion of a malignant growth, and the ends cannot be brought 
together. 

(c) In some cases of congenitally contracted tendons, where it 
is not Avished to divide the tendon completely across. 

(d) After sloughing of a portion of a tendon. 

Operation. — Two methods of lengthening a tendon are 
practised — 

1. By a vertical incisioji . — The tendon v’hich it is wished to 



FiO. 365. — Lengthening of tendons. By altcmtite transverse incisions. 
a. Position oE alternate incisions. 

}i. Appeiirnnce of a tendon wlien lengthened, and the margins of the incisioi 
have separated in a V-sli.apcd manner. 


lengthen having been exposed, an incision is made in its long 
axis, as in Fig. 364, a. The two portions are separated as in 
Fig. 364, b, and fixed together by the insertion of a number of 
fine sutures of silk, Avhich transfix both parts of the tendon. 
The severed ends of the tendon thus lengthened are united, and 
then it is replaced in its norm.al position, the fascia seivii over 
it, and the external Avound closed. A splint is applied so as to 
prevent movement of the affected part of the limb, and kejit in 
position until the parts have become joined. Two or three 
Aveeks are usually sufficient for the purpose. 

2. By alternate transverse incisions . — The tendon having been 
exposed, a number of transA’erse incisions placed alternately on 
each side of the tendon are made, after the method illustrated 
in Fig. 365, a. Each incision ought not to divide more than 
one-half the thickness of the tendon. 
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When the incisions have been made and the tendon stretched 
tJie latter has the appearance shown in Fig. 365, b. The limb 
is fixed in the rectified position hy a splint, as in the preceding 
operation. 

The former of these two operations is the preferable, since 
better results are obtained. 



CHAPTER XXVII 


OPERATIONS ON THE BONES 

OSTKOTOMV. 

Opeuatioxr for Fracture. 

Excision of Bones. 

Osteotomy. — Bj' the term osteotomy is understood complete 
division of a bone in its continuitj^ Two forms of this operation 
are practised — 

(a) Linear osteotomy . — In this procedure a bone is divided 
transverselj’-, usually through a small skin incision, the 



Fig. 366. — Chisel. Cutting edge. 


oiieration being more or less of the nature of a subcutaneous 
one. 

{h) Wecl(je-slia2^cd or cuneiform osteotomy. — In this operation, 
in addition to the division of the bone, a wedge-shaped jiortion 
is removed. 



Fig. 367. — Osteotome. Cutting edge. 


The operation of osteotomy is required in the majority of 
instances for the rectification of a congenital or acquired mal- 
formation of one or more bones, or for ankylosis of a joint in a 
bad position. The former condition is usually the result of 
rickets, or of union of a bone in a faulty position after it has 
been fractured. 

Special instruments. — Long-bladed narrow scalpel, chisel, 
osteotomes, mallet, suitable splints. 

653 
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In certain cases pressure force 2 )s and retractors may be 
required, and occasionally some form of saw. 

In linear or transverse osteotomies an osteotome is used for 
division of the bone ; in wedge-sbajDed osteotomy a chisel will 
be found more convenient for the purpose. Figs. 366 and 367 
show the shape of the cutting edge of a chisel and osteotome 
respectively. 

Osteotomy of the lower extremity of the femur. — 
Indications. — {a) Those forms of genu valgum dependent upon 
malformation of the femur, which are not readily amenable to 
rectification by instruments, splints, or other means. 

{b) Some cases of genu varum associated with malformation 
of the lower end of the femur. 

(c) Occasional cases of malfor- 
mation of the lower end of the 
femur, resulting from injury or 
after fractures. 

Different forms of 02ieration . — 

Several different methods of opera- 
tion are practised for the rectifica- 
tion of the above forms of malfor- 
mation of the femur. The three 
most important ones are — 

(а) Transverse division of the 

femur just above the condyles 
(Macewen’s supracondylar ojjera- 
tion), through an incision on the I’lo. 368.— STipracoudylai ostco- 
innerside. tomy of femur. 

(б) Irausverse division of the 6. ACductoi tubercle of femur, 
femur a short distance above 

the condyles, through an incision on the outer side. 

(c) Detachment of the internal condyle (Ogston’s or Reeves’ 
operation). 

Supracondylar osteotomy of the femur (Macewen’s opera- 
tion). — Position . — The patient is jfiaced in the dorsal position, 
with the knee somewhat flexed, and the lower extremity rotated 
outwards so as to lie ujpon its outer side. A moderate-sized 
sandbag is ^flaced beneath the knee of the affected side, so as to 
support it. 

It is advisable in this operation to remove all mattresses and 
pillows from between the patient and the operating table. 

The surgeon stands on the ojjjDosite side of the j^atient to the 
affected limb, and his assistant opjiosite to him. 

Operation. — A j)oiut is taken half an inch above and anterior 




554 


OPERATIONS ON THE BONES 


to the adductor tubercle, this level being some little distance 
above that of the epiphyseal line of the femur. A long-bladed 
scalpel is pushed inwards to the bone, the incision being parallel 
to the long axis of the limb. All the soft tissues, including the 



Fig. 369. — Macewents 
osteotomes. 



Fig. 370. — Femur, showing 
parts derived from primary 
and secondary centres. 

n. Shaft. 

h. Lower epiphysis, 
c. Head. 

rf. Great trochanter, 
r. Small trochanter. 


periosteum, are divided down to the bone for about three- 
quarters of an inch. The osteotome is now ]iassed downwards 
to the bottom of the wound along the blade of the scalpel, which 
serves as a director. The scalpel is then Avithdrawn, and the osteo- 
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tome is turned until its blade is at iigiit angles to tlie shaft of the 
femur. A series of short sharp strokes is given rvith the mallet, 
so as to drive the cutting pai't of the osteotome through the femur. 
The osteotome should be so manijiulated that the postero-internal 
margin of the femur is first divided, and the section then continued 
forwards and outwards in such a manner that the posterior fourth 
of the femur is left undivided. The section of the femur should be 
made at right angles to its shaft ; if this is not done the cut 
may extend in young people into the epiphyseal cartilage, a com- 
plication which ought to be avoided. 

After each blow with the mallet the osteotome should be 
moved to and fro, so as to prevent its becoming impacted in 
the bone, but any upward and downward movement (with refer- 
ence to the long axis of the 
limb) must be avoided. The 
latter part of the section of 
the bone may be facilitated 
by using a smaller instru- 
ment, but this is not usually 
requisite. The movements 
of the osteotome can be best 
controlled by grasping it in 
such a way that the ulnar 
aspect of the hand resjts on 
the patient's thigh. 

When the section with the 
osteotome has extended to 
the outer part of the bone 
the instrument is removed. 

If it is the left limb which inchiou. 

is being operated upon, the PromrenL'ofovternalcondjle. 

thigh is then grasped witli 

the right hand a short distance above the line of section, the 
leg with the left hand, and by forcible flexion the remaining 
part of the bone is fractured. 

The limb is brought into a straight position ; one or two points 
of suture are used to close the skin incision, and aseptic dressings 
applied. 

The limb is fixed in position by the application of a long 
outside splint, and short back and side splints. After the 
expiration of from four days to a week the splints may be 
remoA'ed, tlie stitches taken out, and the limb encased in plaster. 

After-treatment . — The plaster case should be kept on for 
about si.x weeks from the time of operation. It is then re- 



Fig. 371. — Obteotomy ol femur. Trans- 
verse lUvision through an external 
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moved, and if union is found to be firm the patient is allowed 
to get about on crutches. 

Transverse division of the femur above the condyles, 
through an external incision. — In this operation the skin 
incision is usually made at a somewhat higher level than in 
the previous operation. 

Fositioii . — The jjatient is placed in the 
dorsal position ; the affected limb is slightly 
flexed and rotated inwards, a sandbag being 
placed at its internal aspect to support it. 

The surgeon stands at the outer side of the 
affected limb, and the assistant oijposite him. 
Operation. — An incision is made, about 
inch in length, 3 inches above the external 
condyle of the femur. This incision divides 
the skin, fasciae, vastus external muscle, and 
periosteum. Either a saw or an osteotome 
may be used for the division of the bone. 

In the former case an osteotomy saw, of 
the shape shown in Fig. 372, is passed 
along the knife down to the bone ; the knife 
is withdrawn!, and the bone divided for two- 
thirds of its extent by a series of short 
to-and-fro movements. The saw" is now" 
withdraw'u, and the remaining part of the 
bone fractured, as in j\Iacew'en’s oi)eration. 

If an osteotome is used the procedure is 
similar to that described in the previous 
operation, w'ith the exception that the section 
is commenced from the outer side. 

When the section of the bone has been ■ 
completed the ■wound in the soft tissues is 
■washed out so as to remove all bone dust 
and other foi’eign material, and the skin 

Fig. 372.— Osteo- incision closed -with sutures. Splints are 
tomy saw. afteiwvards applied, as in the previous case. 

Detachment of the internal condyle. — 
Position . — The positions of the patient, operator, and assistant 
are similar to those for Macewen’s operation. 

Operation. — A point is taken about 2 inches above and a little 
anterior to the adductor tubercle of the femur. A long-bladed 
knife is pushed through the soft tissues of the thigh at this point 
in a dow'iiw’ard and outw'ard direction, until the anterior inter- 
condylar notch of the femur is reached. Portions of the vastus 
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internus and cnirens and sjmovial membrane are divided. The 
skin incision may be slight!}' enlarged as the knife is withdrawn. 
Before doing this, however, the blade of an osteotomy saw is 
passed along the knife into the notch. The cutting part of the 
saw is turned towards the popliteal space, and the bone saAvn 
thi'ough for the anterior three-quarters of its thickness. The 



JTig, 373. — Osteotomy of femur. Fig. 374. — In teninl condyle 

Dctncliment of internal detached. — Ogstox. 

condyle.— OosTon. 

a. Line of division of bone. a. Internal condyle. 

saw is removed, and the leg bent forcibl}' inwards, by which 
means the internal condjde is completely detached and caused to 
slide upwards in the inner side of the femur (Figs. 373 and 374). 

The external incision is closed, and dres.sings and splint.s are 
now applied. 

An osteotome may be used in place of the saw, if the surgeon 
prefers it. 
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Tlic disadvantages of tlic above operation arc — the knee^ioiut 
is opened and the position of its internal ligaments seriously 
changed. Stiffness is liable to follow the operation, owing to 
the formation of adhesions, and if strict aseptic precautions are 
not observed septic arthritis may follow. Probably the only 
condition in which the operation may with advantage be per- 
formed is in cases of xery great enlargement of the internal 
condyle xvhich cannot be satisfactorily treated by transverse 
osteotomy of the bone. 

Osteotomy of the upper extremity of the femur. — Hivisiou 
of the upper portion of the femur may be affected either through 
the neck of the bone or through the shaft below the trochanters. 

The latter operation is the more easy to 
perform, and gives better results. !More- 
over, in many cases which require this 
procedure tlie neck of the bone has been 
partially or completely destroyed as a 
result of disease. 

Indications . — Ankylosis of hip-joint, 
with the limb fixed in a bad position. 
This may be due to previous tuberculous 
disease of the hip-joint j to suppurative 
arthritis, such as occurs in pyrnmia; or 
to ankylosis after gonorrhoeal arthritis or 
other form of infective arthritis. 

Position . — The patient lies somewhat 
on the sound side, uuth the outer aspect 
of the affected hip xvell exiiosed. The 
operator stands on the affected side of 
the ixatient, and the assistant directly 
opposite to him. 

Operation. — A point is selected on the outer side of the limb 
a short distance below and anterior to the great trochanter of 
the femur (Fig. 375). A long-bladed scalpel is ixushed iinvards 
doxvn to the bone at this jJoint, with its blade parallel to the 
long axis of the limb, and the skin, fascine, muscle, and peri- 
osteum are divided. The incision should be about three-quarters 
of an inch in length. The osteotomy saw is jmshed along the 
blade of the knife down to the bone, the latter instrument being 
now xxithdrawn. With the saw the femur is divided for the 
antei’ior three-fourths of its thickness. The saw is then xvith- 
drawn, and the thigh is forcibly straightened, by which means 
the remaining part of the bone is fractured. The incision in thc. 
soft tissues is closed with sutures, an aseptic dressing is applied. 



operation. 

a. Position of skin incision. 
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and the limb fixed in the rectified position by means of a long 
interrupted Liston’s splint. 

After-treatment.— H:h.& limb should be kept in this position 
until firm union has been obtained, usually for about six weelcs. 

It is not advisable to attempt to create a false joint at the line 
of section, since very poor results have usually followed such 
attempts. 

Some surgeons have advocated division of the neck of the 
femur within the capsule. This is affected through an incision 
above the great trochanter. In my opinion, however, this opera- 
tion does not give such good results as the one which has been 
above described. 

Osteotomy of the tibia. — This oiieration may consist in either 
simple transverse section of the tibia, or section combined with 
removal of a wedge-shaped portion. 

Indications. — (a) Malformed curved tibife, due to rickets, 
syphilis, osteomalacia, or injury. 

( 6 ) Certain cases of ankylosis of the knee-joint in which the 
limb is in a bad position and excision of the joint is not con- 
sidered advisable. 

Position. — The patient is placed in the dorsal position, with 
the affected limb lying upon its outer side, a sandbag being 
placed beneath it. The surgeon stands on the outer side of the 
limb, and the assistant opposite him. 

Operation. — (a) SinijAe transverse section of the tibia. — A 
vertical incision 1 inch in length is made over the most pro- 
minent part of the deformed portion of the bone. In making 
this incision it is advisable to 2^11 the skin well inwards with 
the left hand, so that, after the section of the bone has been 
made, the superficial opening may be a short distance from the 
line of fracture. The soft 2)arts — skin, fasciae, and periosteum — 
are divided down to the bone. The periosteum is detached from 
the surface of the bone on each side of the incision and the 
osteotome is then introduced, its cutting part turned at right 
angles to the long axis of the tibia, and that bone divided with 
the aid of the mallet, as in osteotomy of the femm’. An 
osteotomy saw may be used in place of the osteotome if 2)i’e- 
ferred. 

The tibia having been almost com2oletely divided in this 
manner, the limb is grasped above and below the plane of 
section and forcibty straightened. In doing this the fibula is 
fractured at the same time that the undivided 2Jortion of the 
tibia is broken across. 

The wound is sponged dry, closed with a few 2)oints of suture. 
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and asejitic dressings apidied. The limb is fixed in tlie rectified 
position by the ajDidioation of back and side-splints. 

After-treatment . — Careful attention should be paid to the 
position of the limb, so as to avoid any displacement. After 
from five to seven days the splints are taken oif, the stitches 
removed, and the limb put in a plaster or silicate case. 

(6) Transverse osteotomy, vjith removal of a v.'eilge-shapcd 
p)ortion of hone . — The first stage of this operation is similar to 
the above, with the exception that the 
incision is made a little longer and the 
periosteum is detached from the tibia for 
a short distance, usually 1 or I J- inches. 
The soft parts, including the periosteum, 
are held aside with retractors, and a 
wedge-shaped portion of the tibia, the 
base of the wedge being anterior, re- 
moved with a chisel (Fig. 376). Care 
must be taken to completely divide the 
bone posteriorly, and if there is any diffi- 
culty in getting the limb straight the peri- 
osteum on the posterior part of the tibia 
should be divided also. The wedge- 
shaped piece of bone having been removed, 
the limb is forcibly straightened and put 
up in splints, as in the preceding case. 

In certain cases of bony ankylosis of 
the knee-joint, with the limb in a faulty 
position, it may be necessary, in order to 
rectify the deformity, either to divide or to 
divide and remove a wedge-shaped portion 
from the upper extremity of the tibia. 

This operation is similar to the preced- 
ing one, vdth the exception that the skin 
incision is made over the upper fourth of 
the tibia. 

Operations for fracture. — Indications. 



wedge-shaped portion. 

a Portion of bone to 
be removed. 


— (a) Cases of ununited fracture, in which the application of 
splints has failed to secure bony union (most commonly seen in 
humerus but also met with in femur, tibia, radius and ulna, 
and those fractures of the patella and olecranon which have 
not been operated upon shortly after the injury). 

(h) Some cases of recent fractures in which the fragments can- 
not be brought into or maintained in direct apposition, cither 
(1 ) on account of strong muscular contraction — as in olecranon ; 
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(2) some muscular apoueuvotic or otlier structure intervenes 
between the broken ends — as in patella. 

(c) Some cases of compound fracture, especially those extend- 
ing into a neighbouring joint, associated with much displacement 
of fragments. 

Special instruments . — Periosteal elevators, chisel, mallet, osteo- 
tomy saw, bradawl, silver wire (if it is necessary to fix the 
fragments together), and suitable splints. 

Ununited fracture of the femur . — Preliminary preparations. 
— In those cases of ununited fracture of the femur in v'hich 
there is considerable shortening owing to malposition of the 
fragments of bone, it is advisable to keep the patient in bed for 
a few days previous to the operation, and to apply extension to 
the affected limb. By this means the deformity will be lessened, 
the muscles somewhat lengthened, and it will be possible to 
fashion a suitable splint for application after the performance of 
■the operation. 

Position . — The patient is placed in the dorsal position, with 
the thigh of the affected limb resting upon a sandbag. The 
surgeon stands upon the affected side of the patient, and the 
assistant upon the sound side. 

Operation. — The position of the fracture is first defined. A 
vertical incision 4 or 5 inches in length is made on the outer side 
of the limb, the centre of the incision being o])posite the seat of 
fracture. The soft tissues of the thigh — sldn, fascite, muscle, 
and periosteum — are divided down to the bone for the entire 
length of the incision. Next, the free extremities of the frac- 
tured ends of the bone are laid bai-e by turning aside the soft 
tissues surrounding them, and at the same time the periosteum 
is detached from the femur above and below the fracture for 
a distance of about inch. The ends of the bone having 
been freed in this manner, the limb is bent until one of them 
projects into the wound, the fibrous tissue between the ends of 
the bone being cut through in order to allow this to be easily 
affected. The soft parts are protected with flat retractors, 
and then .with chisel and mallet a portion of the end of 
the bone about a ^ inch in thickness, or whatever thickness 
may be necessary, is removed. The other extremity is now 
brought into the wound and treated in a similar manner. In 
making the section of the bone, care must be taken so to 
fashion the two free extremities that they may fit one another 
when brought together. In order to do this satisfactorily it is 
better to make one end somewhat convex and the other somewhat 
grooved or concave. The ends of the bone, when properlj" pre- 
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pared, are brought into apposition, and the external wound closed. 
Splints are then applied, so as to fix tlie limb immovably in the 
position in which it has been placed. 

Some surgeons have advised that the two ends of tlie bone 
should be fixed together bj' sutures of strong silver Avire, metal 
screws, a silver jjlate moulded to the bones and irerforated for 
screws or ivory pegs. In my opinion, however, these methods- 
of fixation of the bone are of little advantage, since, if care be 
taken to make a free exposure of the fractured ends, to fashion 
the two extremities so that thej' fit together, and to apply suit- 
able splints, few, if any, failures -n’iH be met Avith. 

When, hoAvever, the line of fracture is very oblique, or the 

two ends cannot be made to remain in 
apposition, the tAvo fragments .should 
be joined together by one or tAvo stout 
silver Avii’e sutures or bj’^ a silver plate 
moulded to the bones and fixed in posi- 
tion by sih'er or steel screws. 

Ununited fractures of the tibia 
and fibula, radius and ulna, and 
humerus, are treated in a manner 
exactly similar to the above. 

Fracture of the patella. — Oi^era- 
tion. — A semilunar or vortical incision 
is made over the middle of the anterior 
aspect of the limb, commencing 1 inch 
above the lower border of the ir23per 
fragment, and terminating 1 inch 
below the upper border of the loAver 
fragment. The soft parts are divided 
down to the anterior surface of the 
aponeurosis covering the bone, and dis- 
sected outwards for a short distance, and held aside by retractors. 
In this Avay the anterior surface of the tAvo fragments of the 
patella covered by the extensor aponeurosis, or torn extensor 
aponeurosis, is exposed, and if the fracture is not a recent one 
the interA'ening fibrous tissue which holds them together. All 
bleeding is noAv 'p.rrested, and the blood clot or fibrous tissue AA'hich 
lies between the'tAvo fragments is I'emoved. When the knee-joint 
has been thus laid open all fibrin and blood clot is removed 
from its interior and also from the fractured surfaces of bone. 
Hext, in old-standing cases a thin la3mr of bone is taken aAvay 
from the fractured surfaces Avith the chisel and mallet. . This 
proceeding is only necessary in patients in Avhom the fracture 



Pig. 377. — Operation for 
fracture of patella. 
a. Position of external incision. 
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lias occurred some time previously. The fragments are now 
pierced with a bradawl, in the manner shown in Fig. 378. It 
is best to pierce each fragment about J inch from the middle 
line on each side. A suture of strong silver uire, about 
inch in thickness, is passed through the perforation in each half 
of the bone, and by tightening and twisting this the prepared 
surfaces of the two fragments are fixed in apposition, all blood 
and debris having been previously sponged away. The ends of 
the suture are cut short and hammered into the upper margin 
of the bone. In the majority of instances it is advisable to 
have two sutures, each being inserted \ inch towards the corre- 
sponding side of the middle line. The silver wire may be 
replaced by strong salmon gut. Recently I have used salmon 
gut for cases of recent fracture of the patella with good results. 




Fig 378. — Section of 
imtella, sliowiiig 
inetliod of inserting 
sutures. 


Fig. 379. — Section 
of bone, showing 
sutures inserted 
and fi.xed. 



Fig. 380. — Position of 
sutures on anterior 
aspect of patella. 


A disadvantage of silver wire is, that often some months later 
the patient returns on account of the “ knot ” of the wire pro- 
jecting underneath the skin. An ojieration is then necessary for 
its removal. This is not necessary when salmon gut is used. 

The aponeurosis of the quadriceps extensor tendon is generally 
torn on each side of the fractui-e in the patella. 

In these cases the margins of the tear in the aponeurosis on 
each side should be apiiroximated and fixed in close apiiosition 
by the insertion of sutures of Ho. 2. chromicised caFgut or silk. 
Also a few points of suture should be inserted between the 
approximated margins of the torn aponeurosis on the superficial 
aspect of the patella. The exteiaial wound is closed by the 
insertion of silkworm-gut sutures, and the limb is fixed in the 
not quite fully extended position by the application of splints. 
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Passive jnovements of tlie knee-joint should be commenced at 
the end of eight to ten da3’s fi-oni the time of operation. Some 
surgeons advise that when union is complete the Avire suture 
should be removed through an incision made over it. This is 
not ahva3's necessaiy. 

Fracture of the olecranon.— In fracture of the olecranon 
process of the ulna, an ojieration similar to the one described for 
fracture of the patella ma3' be made use of. 

A vertical incision is made in the long axis of the limb, OA'cr 
the posterior aspect of the elbow. The fragments are defined, 
all blood clot and fibrin removed from tlie interior of the joint, 
the fractured surfaces separated from all fibrous tissue and 
s3movial membrane, and freshened, if necessary, in old cases b3' 
the removal of a plate of bone with the chisel, and then fixed in 
apposition by the insertion of Avire or strong salmon-gut sutures. 
The limb is put ujr on an anterior splint, and maintained in 
position of almost complete extension. 

In many cases of Andely separated ununited fractures of the 
iratella and olecranon, difticuit3' is experienced in bringing the 
surfaces of the fractured portions of the bones together. When 
this happens the fibres of the rectus femoris muscle might be 
divided in the former case, and those of the triceps humeri in 
the latter, just alrove their insertion. 

Excision of bones. — Excision of a bone ma3’' be either 
partial or complete. In the former case only a part of the bone, 
either of the shaft or au extremit3', is taken aAva3' ; in the latter, 
the entire bone, including its articular surfaces, is removed. 
)Sometimes a bone is 0013"^ partiall3’^ detached and turned aside, 
and aftei'AA'ards replaced and fixed in its original position. This 
is called “ temporar3' ” or osteoplastic resection, and may be 
performed, for example, in the case of the upper jaw, to alloAV of 
the removal of a naso-phaiyngeal jAolypus. It is also emplo3’ed 
in connection Avith the cranial A'ault, in order to obtain a free 
exposure of portions of the brain or membranes. 

Sjoecial instrmients . — Resection knife, bone forceps, lion 
forceps, periosteal elevator, sequestrum forceps, and saAAA 

Indications . — (a) NeAV groAvths of bone, especiall3’’ m3'eloid 
sarcomata. 

(6) Localised inflammatory affections associated Avith the 
formation of sequestra or abscesses. 

(c) Some forms of malformation, either congenital or acquired, 
such as inveterate club-foot. 

(cZ) As a tempoi’ar 3 '^ measure in some forms of intracranial 
groAvth, and in the removal of naso-phaiyngeal pol3y)i. 
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Temporary excision of a portion of tlie bony wall of tbe 
cranium is described on page 434. 

Excision of tbe upper jaw. — This may be (1) complete, (2) 
partial, or (3) temporary. 

Prolimiuai-y laryngotomy and plugging of tbe lower part of 
pharynx is usually advisable in the Comj^lete operation, since it 
allows the surgeon to carry on the operation without any dis- 
turbance from blood passing into the air passages, and the 
anaesthetist does not interfere with his movements ; but in the 
partial or temporary operations it is not generally necessary. 

1. Com 2 :>lete excision of the upper jaxv . — This operation is per- 
formed for malignant growths of the upper jaw, sarcomatous or 
carcinomatous, which have not extended widely beyond this 
structure into the adjacent tissues. 

Special instruments. — In addi- 
tion to the ordinary instruments 
for the excision of a bone, a gag 
and a pair of upper incisor dental 
forceps are required. A keyhole 
saw and a Key’s or other form of 
small saw are also required. 

Position. — The patient is placed 
in the dorsal position, with the 
head supported by a pillow, and 
near the right margin of the operat- 
ing table. The surgeon stands 
on the right side of the patient 
(both for right and left upper 
jaws), and the assistant stands on 
the left, directly opposite to him. 

Operation. — The operation for the removal of the upper 
jaw may conveniently be divided into the following 
stages : — 

(<i) E.vternnl incision, and dissection ItncI: of cheehfla}'). — An 
incision is made, commencing below and a little internal to the 
internal canthus of the eye of the affected side, extending down- 
wards along the lateral aspect of the nose as far as the ala, then 
horizontal!}’- inwards to the middle line opposite the sei)tum, 
and finally verticall)^ downwards through the upper lip into 
the mouth (Fig. 381). From the same starting-point a second 
incision is carried outwards ])arallel with the inferior margin 
of the orbit, as far as the prominence of the malar bone. Both 
parts of the incision divide skin, fascim, and muscle, and a flap 
is dissected back includinsr all the soft tissues of the cheek 

O 



Fig. 381. — Excision of upper jaw. 
Position of external incision. 
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except the periosteum. By tlii-s means the external surface of 
the superior maxilla is laid bare. Next, the periosteum along 
the inferior margin of the orbit is divided, and the orbital con- 
tents lifted upwards for a short distance, so as to define the 
position of the anterior i)ortion of the spheno-maxillary fissure 
and the groove in the lachrymal bone. The cavity of the nose 
is also opened by detaching the nasal cartilages from their lateral 
connection with the bone. As the operation ])rocceds all blood 
vessels which are cut across are seized with pressure forceps and 
ligatured. At the internal cautlms ascending branches of the 
facial artery will require ligature. 

(b) Division of bony connections, and removal of incisor tooth. 
— With a Key’s saw or an appropriately shaped pair of strong 
cutting bone forcejjs the nasal process of the superior maxilla 
is divided by a cut which extends from the margin of the 
bony nasal aperture to the groove in the lachrymal bone. A 
second cut is made through the bridge of bone which separates 
the anterior extremity of the spheno-maxillary fissure from the 
external surface of the malar bone. Care should be taken in so 
doing that the malar prominence is left behind, in order to pre- 
vent too great a falling-in of the check afterwards. In dividing 
the nasal process of the superior maxilla the attachments of the 
internal orbital ligament must be carefully preserved, otherwise 
the suspensory ligament of the eyeball will be rendered more or 
less useless, and the eyeball will afterwards prolapse and come 
out upon the cheek. 

With the dental forceps the central incisor tooth on the 
affected side is removed, and then with the scalpel the mucous 
membrane and periosteum along the floor of the nose on the 
affected side, and on the under surface of the hard palate, are 
divided, together with a small portion of the soft palate at its 
junction with the hard. 

With a keyhole saw the alveolar and palatal processes of the 
superior maxillary and palate bones are divided, the saw being 
passed into the nose for this purpose. In performing this 
section of bone, care must be taken not to allow the saw to 
travel too far backwards, otherwise the base of the skull or the 
naso-pharynx ma}^ be injured. 

(c) Division of soft 2Mlate and removal of jaw . — With the 
scalpel the soft palate of the affected side is complete!}' diAided 
in a transverse direction. Next, the lion forceps (Eig. 382) are 
taken, one blade placed on the mai’gin of the orbit, the other m 
the mouth, and by a forcible wrenching and screwing movement 
the entire upper jaw is removed. This part of the operation 
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(incision of tlie soft palate and removal of the upper jaw) should 
be effected as quickly as iiossible, on account of the severe 
hpemorrhage which may occur. 

. The jaw having been removed, the place it occupied is at once 
packed with sponges, so as to temporarily arrest bleeding. All 
blood is sponged out of the mouth and pharynx, and any bleed- 
ing vessels ligatured. In some cases it may be necessary to 
make use of a Paquelin’s cautery, to arrest hsemorrhage from 
vessels in the bone. When all hremorrhage has been arrested 
the wound is packed with tampons of antiseptic gauze, the ends 
of which are left projecting toward the mouth, and the skin 
incision closed by the insertion of a series of interrupted sutures 
of horse-hair or fine salmon-gut. The first of these sutures to be 
inserted should be the one at the internal canthns, the second 
the one at the margin of the lip, the third that by the septum of 
the nose. All the sutures having been tied and cut short, the 
lino of incision is covered with a collodion dressing. 



After-treatment . — At the end of twent 3 '-four hours the tampons 
of gauze are removed, the wound syringed out through the 
mouth, and packed as befoi-e. This process of dressing is 
repeated daily. The sutures are taken out at the end of five 
days or a week. 

If the prominence of the malar bone has been removed it 
will usually be found necessaiy to fit up the patient with an 
obturator or artificial upper jaw, so as to obliterate the flattening 
and consequent deformity of the cheek. If, however, the pro- 
minence of the malar bone is left, no artificial aid of this kind 
will usuallj' be required. 

2. Partial e.vcision of the njyper jaw . — Some surgeons have 
advocated leaving the orbital portion of the superior maxilla in 
cases of excision of the upper jaw. When, however, excision 
is undertaken for malignant growths of this bone, whether sar- 
comata or carcinomata, it is not advisable to leave this ])art of 
the bone behind, owing to the great liability to recurrence of 
the disease in the part left. 
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Partial excision of the uijper jaw may, however, be practised 
with advantage under the following circumstances : — 

(a) In removal of dentigerous cysts. 

(/j) In removal of a fibrous or myeloid ejnilis. 

(c) For drainage of the antrum of the superior maxilla. 

(cl) For removal of Meckel’s ganglion. 

The precautions to be observed in removal of portions of the 
upper jaw are described in the dificrent chapters which deal with 
the individual operations. 

In removing a part of the jaw on account of a growth the 
teeth in the immediate neighbourhood should first be extracted, 
and then the entire portion of the bone involved in the growth, 
together with its periosteum, should be completely removed. 

3. Temporary excision of the upper jaw . — Temporary or 
osteoplastic excision of the upper jaw has been juactised in a 
few cases for removal of uaso-pharyngeal tumours. 

The details of the operation have been described in connection 
with the removal of naso-pharyngeal polypi (p. 339). 

Excision of the lower jaw. — 

Indications . — (a) Sarcoma of the inferior maxilla. 

(р) Carcinoma of the floor of the mouth extending into the 
inferior maxilla. 

(с) C 3 ^stic epithelioma of the inferior maxilla. 

(d) 111 some cases of extensive necrosis. 

Special instruments. — As for removal of the ujiper jaw. 
Position. — The patient is placed in the dorsal position, with 
the head slightlj*^ raised by a sandbag and turned towards the 
sound side. The operator stands on the affected side of the 
patient, and the assistant on the opposite side. 

Operation. — An incision is made through the lower lip, com- 
mencing at the junction of the red portion with the skin, and 
extending doymwards to the .sjunphj^sis menti, then along the 
horizontal ranius to the angle, and finalty upivards as far as the 
level of the lobule of the ear (Fig. 383). This incision extends 
down to the bone)^except in the neighbourhood of the facial artery 
at the anterior border of the masseter muscle. The facial arteiy 
is isolated, tied in places, and cut between. Then all the 
soft tissues of cheel^ except the periosteum, are dissected up 
from the bone. The', lower jaw is now sawn through ^ inch 
external to the symphysis menti, an incisor tooth being first 
extracted, if requisite. The mucous membrane of the floor of 
the mouth, and the various muscles which are attached to the 
internal aspect of the lower jaw, are separated as far back as 
the angle. The horizontal ramus of the jaw is then grasped by 
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the left hand of the operator, and the bone depressed so as 
to bring forwards and render evident the coronoid process and 
temporal muscle. The internal pterygoid is completely detaclied 
from the angle and ascending ramus, and the internal lateral 
ligament cut through Avhere it is fixed to the internal margin 
of the inferior dental foramen. Tlie inferior dental artery is 
picked up Avith pressure forceps just before it enters the foramen, 
and cut across, together Avitli the corresponding nerve. The 
insertion of the temporal muscle into tlie coronoid process is now 
detached, and the pterygoonaxillary ligament divided. The 
ramus of the jaAv is then further depressed so as to render 
prominent the condyle. The capsular ligament of the temporo- 
maxillary articulation is opened, and then divided all the Avay 
round, together Avith the external 
pterygoid muscle, AA^hich is inserted 
into the neck of the condyle at 
its interior and internal aspect. 

When this has been done the jaw 
can be completely removed. Care 
must be taken throughout the 
operation not to tAvist the loAver 
jaAv U25on its axis, other Avise the 
internal maxillary artery, Avhich 
lies in close relation with the neck 
of the bone, will run great risk of 
being injured. All through the 
operation the cutting edge of the 
knife should be kept close to the Fw. 383 .— Excision onower.iaw. 
bone. Position of skin incision. 

After the removal of the bone 

all bleeding vessels are tied, and the external Avound is closed 
by the insertion of a number of sutures, and packed from the 
interior of the mouth Avith tamjions of anti.septic gauze. It is 
in most cases advisable to ])lace a drainage tube in the loAver 
and posterior angle of the Avound. 

Partial excision of the lower jaw. — 

Indications. — (a) Ejtulis. 

{(>) Dentigerous cyst. 

(c) Cases of inveterate ankjdosis of the teniporo-maxillary 
articulation, in which it is Avished to make a false joint. 

(d) Nccrosi.s. 

(e) ^lyeloid sarcoma. 

(/) As a part of the o^tci'afion in removal of the tongue for 
carcinoma, AA'hen the disease has extended to the bone. 
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In the majority of cases of removal of a portion of the lower 
jaw, especially when it is done for eimlis or dentigerous cyst, 
the operation can be carried out through the mouth. In those 
cases, however, in which a considerable portion of the bone 
requires removal, or in which there is any difficulty in perform- 
ing the ojDeration through the mouth, an incision through the 
cheek, along the affected portion of the bone, should be made. 

l^ositioii.—As for the preceding operation. 

Operation. — The affected portion of the bone, together with 
the adjacent part of the floor of the mouth and internal surface 
of the cheek, are thoroughly exposed, either by opening the 
mouth with the gag and pulling aside the soft parts Avith re- 
tractors, or by making an incision through the tissues of the 

cheek overlying the portion 
of bone involved. Any teeth 
Avhich may be present in the 
affected part of the jaw are 
removed. The mucous mem- 
brane and the periosteum are 
divided with a scalpel a short 
distance from the margin of 
the growth, and then Avitli a 
chisel and mallet the affected 
lAortion of the bone is removed. 
If possible a bridge of bone 
should be left along the in- 
ferior margin of the jaAA", but 
this must not be done at the 
risk of leaving any diseased 
tissue behind. 

After the arrest of htemorrhage the wound is packed Avith 
tamjAons of antiseptic gauze. 

Removal of a wedge-shaped portion from the horizontal 
ramus of the lower jaw. — This operation has been carried out 
in cases of closure of the loAA^er jaw dependent upon extensive 
contraction following burns or cancrum oris. 

The Avedge-shaped ^Aortion of bone is removed from the 
horizontal ramus immediately in front of the attachment of 
the masseter muscle, the apex of the wedge being at. the alveolar 
margin and the base at the lower border. Fig 384 sIioaa^s the 
portion of bone AAffiich is removed in this operation. 

Operation. — An incision 2 inches in length is made parallel 
Avith the horizontal portion of the lower jaAA", commencing at the 
anterior border of the masseter and extending forwards tOAA’ards 



Fig. 384. — Eemoval of a wedge-shaped 
piece from lower jaw. 

а. Piirt to be removed. 

б. Lines of saw cuts. 
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the sj'inphj'sis. The soft parts are divided, the facial artery 
being pulled forwards or backwards, and the external surface of 
the jaw exposed. The periosteum is now cut through, and the 
wedge-shaped piece of bone separated with a narrow-bladed 
saw. When the bone has been sawn through, the attachnient.s 
of the mylo-hyoid muscle to its deep surface are cut through, 
together rvith the mucous membrane in the floor of the mouth. 
The separated piece of bone can then be completely removed. 

j\Il bleeding is arrested, the interior of the wound packed with 
tampons of antiseptic gauze, the ends of which project towards 
the mouth, and the skin incision closed by the insertion of a 
series of interrupted sutures. 

Good results are said to have followed this operation. Masti- 
cation can only be performed on one side. 

Excision of the clavicle. — 

Indications. — (a) Periosteal sarcoma of the clavicle. 

(6) Acute necrosis. 

(c) Some cases of backward dislocation of the sternal extremity 
of the clavicle may require excision of this portion of the bone. 

Excision of the entire clavicle. — This is only necessary in 
cases of malignant growth. 

Position . — The patient is placed in the dorsal position, with 
the shoulder on the affected side slightly rai.sed by a pillow. 
The operator stands on the affected side, and the assistant 
opposite to him. 

Operation. — An incision is made over the entire length of the 
bone, commencing internally over the sterno-clavicular articula- 
tion, and following the outline of the clavicle to the acromion. 
This incision divides everything down to the bone except the 
periosteum, namely, skin, fascise, plat 3 ^snia, and supra-clavicular 
nerves. The soft tissues are dissected upwards and downwards, 
the periosteum being left behind except in cases of sarcoma, 
when it is removed along with the bone. When the bone has 
been sufficiently bared the shaft is sawn through in a convenient 
situation, usuallj’^ near the middle, with a Key’s saw, care ])eing 
taken not to injure the important blood vessels and nerves 
which lie dircetty behind it. The sternal extremitj" is lifted 
up, the muscles and ligaments attached to its posterior surface 
divided, and the cap.sular ligament of the sterno-clavicular joint 
cut through, after Avhich it can be removed. The outer half nf 
the clavicle is treated in a similar manner. The conoid and 
trapezoid ligaments are divided close to the coracoid jirocess, 
the acromio-clavicular joint is opened and its ligaments cut 
through, and the bone remoA'ed. 
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Any bleeding vessels are ligatured, and the external ■wound 
closed by a scries of interrupted sutures. 

Removal of the diaphysis of the clavicle in cases of acute 
necrosis. — An incision is made over the middle of the bone 
parallel with its long axis, and all the soft tis.sues, including the 
periosteum, are incised down to the bone. By this means the 
necrosed portion is laid bare. With a pair of bone forceps the 
diaphysis is divided transversely, and extracted in two halves 
with the aid of sequestrum forceps. 

The space left by the removal of the diajdiysis is thoroughly 
irrigated, then packed with stri]).s of gauze, the extremities of 
which project from the external wound. 



Fig. 385. — Excision of clavicle, 
n. Position o( external incision. 


Excision of the sternal extremity of the clavicle. — An 
incision, usually about 2 inches in length, is made, commencing 
over the manubrium sterui and extending outwards over the 
sternal extremity of the clavicle. The soft tissues are divided 
until the anterior surface of the bone is exposed. The pectoralis 
major and the clavicular head of the sterno-mastoid are detached, 
and Avith a Hey’s sarv the shaft of the bone is divided at the 
outer extremity of the incision. The inner portion of the bone 
is seized with lion forceps and pulled forwards, and the muscles 
and ligaments attached to its jjosterior and inferior aspects cut 
through. These include the rliomboid ligament, the costo-cora- 
coid membrane, and portions of the subclardus and sterno-hyoid 
muscle.s. Finally, the capsular ligament of the sterno clavicular 
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articulation is cut through -nutli the scalpel, and the separated 
portion of the bone removed. All bleeding is arrested, and the 
external rvound closed. 

Excision of the scapula. — Indication . — Primary .sarcoma of 
the scapula. 

Portion . — The patient is ])laced Ij'iug upon the sound side, 
turned a little more torvards the ventral than the dorsal position, 
or in the semi-prone position so as to fully expose the aflected 
.shoulder. The surgeon stands directly behind the patient, and 
the assistant on the opposite side. 

Operation. — An incision is made, commencing over the acro- 
mion process of the scapula, and extending along the spine of 
the bone as far as the vertebral border. This incision divide.s 
all the soft tissues down to the bone. 

A second incision is then made along the vertebral border of 
the scajiula, coniihcncing at the .su2)erior angle and extending 
downwards to the inferior angle. 

Two flaijs are then dissected U2) ; they should, if practicable, 
include all the soft tissues excc2)t tire 2Jeriosteum, but care must 
be taken to avoid leaving any diseased tis.sue behind. And 
when the operation is being carried out for malignant disease 
the tissues should be divided, some distance from the margins 
of the growth. These fla2>s are dissected outwards until the 
superior and external margins of the bone are laid bare. Next, 
the muscles along the sU2ierior and vertebral borders are de- 
tached 2 that is to say, the rhomboids, levator anguli scapuhe, 
and posterior belly of the omo-hyoid. This having been done, 
the vertebral border is lifted U2wards and outwards, and the 
serratus magnus and sub.sca2mlari.s muscles se])a rated from the 
ventral as2)ect. The acromion 2U’ocess is sawn through at its 
junction with the s2hne, and drawn forwards. By this }neans 
the superior aspect of the shoulder-joint is ox2)osed. The ca2rsule 
of this joint is now divided, together with any of the adjacent 
muscles or tendons which still remain. The scajiula is next 
tnriled downwards and outwards, and the muscles attached to 
the axillary border and inferior angle cut through (tere.s major 
and minor, and long head of trice2»). The sca2iula is now free 
and can be removed. 

It is advisable, if 2)ossible, to leave behind the acromion 2>ro- 
ces.s, together with the attachments of the deltoid and tra2'czius ; 
but if the disease extends into thi.s 2'art of the bone, the.<e 
muscles mu.st bo cut through and the bone removed at tlie 
acromio clavicular joint. When the growth for which the 
O 2 ieration i.s undertaken is limited to the lotver 2 ’orti'^u f'f the 
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scapula it is often possible to preserve the glenoid cavity by 
sawing tbrougli the bone a little above it. 

All bleeding is arrested and the external wound closed in the 
usual manner. 

Partial excision of the scapula. — This procedure may be 
requisite in case.s of necrosis of a part of the l)one, or for exostoses 
growing from its surface. 

No special directions can be given for this operation, since 
each case differs according to the position of the exostoses or the 
sequestrum. 

Excision of the radius or of the ulna. — Removal of portions 
of these bones may be requisite in cases of malignant growth or 
of localised necrosis. 

The oi^eration is usually carried out by making an incision 
over the most exposed portion of the affected part of the bone, 
turning the soft tissues aside, and removing as much of the bone 
as is thought necessary. 

The ulna is somewhat more accessible than the radius, on 
account of its nearness to the surface of the forearm. 

Excision of a metacarpal hone. — A metacarpal bone is usually 
removed through a median incision extending the entire length 
of its dorsal surface. The soft tissues are divided down to the 
bone, and separated and retracted on each side. The base is 
first disarticulated, the bone is lifted upwards and foiuvards, the 
muscular and ligamentous attachments on the palmar asjDects 
separated, the head of the bone disarticulated, and the entire 
bone removed. In making the dorsal incision, care must be 
taken to avoid injury to any of the digital nerves. 

Excision of a phalanx. — In the excision of a phalanx an 
incision is made over the lateral aspect of the bone, somewhat 
nearer the dorsal than the palmar surface. The soft tissues 
are separated as in the removal of a metacarpal bone, and dis- 
articulation is carried out, the proximal end of the bone being 
separated first. 

Partial excision of a metacarpal bone, or of a phalanx. — 
In the removal of a portion of a metacarpal bone, or of a 
phalanx, the external incision is made in the same line as for 
the removal of the entire bone. The shaft is exposed, sawn 
through, and the diseased portion removed. 

Excision of a rib. — \ 

Indications. — (a) Emijyema.-El. Simple (following pleural 
effusion), (i) Pneumococcal ; (ii) Pyogenic. 

2. Tuberculous. ^ 

3. Due to actinomycosis of the base of the lung. 
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4. Pytemic. 

(l>) Caries or necrosis of a rib. 

(c) Primary now growth (sarcoma) of a rib. 

(d) Injury of the chest wall, with perforation of one of the 
intercostal arteries. 

Special instruments . — Small saw, periosteal elevator, bone 
forceps, probe-pointed director, Volkmann’s spoon. 

Position . — The position of the jjatient depends upon wliich 
rib or ribs have to be excised : usually the patient is turned 
somewhat on the sound side, so as to exjJose the lateral aspect of 
the affected side of the chest. 

The surgeon stands on the 
affected side, and the assistant 
directly opposite to him, or the 
affected side may be allowed to 
project slightly beyond the edge 
of the table ; the surgeon then 
sits down to operate. Care 
should be taken not to turn the 
patient so far upon the sound 
side as to embarrass respiration. 

Operation. — The portion of a 
rib which requires removal is 
first determined, The position 
and extent of the cavity wliich 
requires drainage is made out, 
and a portion of rib 3 inches 
in length is demarcated, which 
overlies the posterior and lower 
part of the cavity. This having 
been done, an incision is made 
over it and iiarallel with it. 

This incision should divide .skin, 
fasciic, muscles, and periosteum. In man}’ ordinary cases of 
empyema of the pleural cavity it will be found most convenient to 
excise a portion of the eighth rib in the posterior axillary line. 
The margins of the incision arc retracted, and the periosteum 
sejiarated from the external and internal aspects of the rib with 
a periosteal elevator. The rib itself is ilivided at each extremity 
of the incision, either with a pair of bone forcejis (rib .shears) or 
with a small saw; usually it is better to emjdoy a large p.iir of 
cutting bone forceps or rib slicans. Small or blunt bone forcejis 
are lialffe to c.ause splintering of the bone, a condition which 
ought to be avoided owing to the risk of injury to the surgeon’s 



Fju. 3SG. — Excision of rib. 

<r. mil In he v\rhL‘(l, sliowiiiir its 
rcKilioii to sKiii incision. 
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fingers when examining the interior of the empyema cavity. If 
])roper hone forceps are not available a saw should be used. 
Huring division of the rib the perioslenm and blood vessels of 
l.he deep aspect should be ]>rotectcd from injury by ])a.ssing a 
ilat retractor or metal .sj)atula underneath the rib. AVhen the 
]iortion of rib has been removed, and it is desired to open the 
pleural cavity, as for the treatment of jmrulent collections with- 
in the chest, the periosteum and underlying fascia and jileura are 
divided by making an incision with the 
scalpel parallel to the long axis of the rib, 
in the middle of the sjwce from which the 
excised jiortion of rib has been taken out, 
or a probe-))ointcd director is pushed in- 
wards through the floor of the space which 
the rill occuiiicd, and made to pierce the 
periosteum, the thoracic fascia, and the 
parietal layer of the pleura. The blades 
of the dressing forceps arc passed into the 
cavity which has been opened, separated, 
and the opening enlarged. The interior of 
the chest can now be examined with the 
finger through this aperture, and any 
further measures which may be requisite 
carried out. 

The purulent contents of an empyema 
of the chest should not be allowed to 
pour out loo fast, and if the patient 
becomes collapsed or faint the exit .should 
be at once arrested by plugging the aperture 
with the linger. As the jxitient’s condition 
imjn'ovcs, the finger can bo removed and 
more ])us allowed to exude. 

If the removal of a jiortion of one rib 
docs not give suHicient access to the interior 
of the thorax the margins of the parietal 
incision are well retracted, so as to expose the adjacent rib, 
either the one above or the one below. I'liis is denuded of its 
lieriosteum, and a portion removed, as in the previous case. 
Under these circumstances it will bo necessary to ligature the 
intercostal vessels. This is best otTcctcd by means of a curved 
aneurysm needle, which carries the ligature behind the vessels. 
Two ligatures should be applied — one at each extremity of the 
wound. When this has been done the incision may be enlarged 
by cutting transversely acro.ss between the ligatures. Care must 



Fig. 387. — ExcLsioii of a 
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be taken not to injure the intercostal vessels in the process of 
detaching the periosteum from the bone. They lie in the 
grooves on the upper and lower aspects of the rib. The relative 
position of these structures is shown in Fig. 387. If the end 
of the periosteal elevator is kept within the periosteal sheath 
the vessels run no risk of injury. 

When partial excision of one or more ribs is required in the 
treatment of an empyema it is not necessary in most instances 
to remove more than about 2 inches of each. In caries of a rib 
the diseased portion must be entirely removed In cases of new 
growth it is generally necessary to take awaj" much more exten- 
sive pieces of bone. The incisions, both* through the soft tissues 
and tlirough the bone, must in such 
cases be carried rvell wide of the growtli 
and include the periosteum. 

When it is wished to drain the pleural 
cavity after the excision of one or more 
ribs the fluid collection is first allowed to 
escape, and then a guarded indiarubber 
drainage tube of suitable size is pushed 
tlirough the opening into the pleura 
and fixed in position, and abundant 
antiseptic absorbent dressings applied. 

Excision of the patella. — Indica- 
tions . — This operation may be reejuisite 
under tlie following circumstances : — 

(«) Tuberculous affections commencing 
in and limited to this bone. 

{b) Necrosis of the patella. 

(c) Primary new growths in the bone 
(sarcomata). 

(d) As ])art of the ojieration of excision of the knee-joint. 

Special instrument . — Periosteal elevator. 

I’osiiian . — The ]iaticnt is placcil in the doi-.'-al [io>ition, with 
the affected limb fully extended. Tlie operator stand.'; on the 
outer side of the knee, and the assistant opposite to him. 

Operation. — A vertical incision 3 to I inches in length is made 
over the. patella, commencing in the midille line about 1 inch 
above the upper border of the j)atella, and e.xtemling down- 
wards almost to the tubercle of the tibia. Thi.> inci'-ioii is 
deepened until the superficial .surface of the bone is reached, 
the supra-jiatellar bursa being cut through and turned U'^ide. 
1 ho soft tis.sues are then dis.sccted from the anterior a-] >fct f>f 
the bone, and held aside with retractors. If the jierio'-teum is 



Fm. oSS. — Exci-iioa of 
jiati'lla. Position of e.v- 
tuninl inci-'iou. 
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not diseased, and tlie operation is not being performed for a 
malignant growth, it should be turned aside with the other 
soft tissues ; but when it is the seat of tuberculous processes, or 
in cases of sarcoma, it should be removed along Avith the bone. 
The margins of the bone ai-e defined, and then the fascire, 
muscular aponeuroses, fibres of vastus interims and ligamentum 
jiatelloa are cut through. By these means the patella is separated 
from its connections with the soft parts, and can be removed; 
All hfemorrhage is arrested, the part of the knee-joint exposed in 
the Avound sponged clean and dry, and the margins of the 
incision united by the insertion of a series of sutures. Usually • 
it Avill be advisable to dissect out the suprapatellar bursa in the 
early stages of the operation, .since if it is left it is liable to 
impede the healing of the wound. 

Aseptic dressings are applied, and the limb firmly fixed in 
splints. 

Partial excision of the tibia, — Removal of a portion of the 
diaphysis of the tibia is occasionally recpiired in cases of old 
acute necrosis of the bone occurring in connection with acute 
infective osteomyelitis. ( 

The operation is essentially of the nature of a sequestrotomy,' 
and is usually performed after the expiration of some consider- 
able time from the onset of the disease, Avhen the periosteum ' 
has formed a sheath of new bone which encloses the dead ' 
portion. 

SjJecial instruments . — Chisel and mallet, in addition to the 
ordinary instruments for excision of a bone. 

Position . — The patient is placed in the dorsal 2iosition, with 
the affected limb fully extended and lying somewhat upon its 
outer side. The operator stands on the outer side of the 
affected limb, and his assistant oiqiosite to him. 

Operation. — An incision, usually 3 inches or more in length, is 
made over the middle of the affected portion of the bone. This 
is generally done by enlarging one of the sinuses ivliich are 
already present. The soft tissues are divided doivn to the bone, 
and then the “ involucrum ” of neiv bone Avhich surrounds the 
dead portion of the diajihysis is cut through, Avith chisel and 
bone forceps, in a vertical direction for the entire length of the 
incision. The margins of the Avound arc held apart Avith re- ( 
tractors, and the enclosed portion of bone extracted Avith i 
sequestrum forcejis. In order to facilitate the remoA-al of the 
sequestrum it Avill usualty be found convenient to divide it 
transversely at the bottom of the incision Avith a 2)air of bone i 
force2JS, and to remove it in tAvo halves. ■ 
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The interior of the cavity in the bone from rvhich the seques- 
trum has been extracted is thoroughly irrigated rvith an anti- 
septic solution, and then packed with tampons of antiseptic 
gauze. 

In cases where the periosteum docs not give rise to the forma- 
tion of new bone after the sc(jucstrmn has been removed (this 
most often liappens when the secpxestrum lias been removed too 
early) it will be necessary to fill up the cavity either with a 
portion of bone from a limb amputated from another individual, 
or ndth dccalciticd bone, or with strips of twisted silver wire. 
These substances appear to cause increased actiiity of the 
periosteum, and to promote the filling up of the cavity with new 
bone. In tho«e cases where wire is used it will be necessary to 
give the jiatient an aiuesthetic in order to extract it after it has 
become embedded in tlie newlj’ formed osseous tis.sue. 

Excision of the fibula. — Ivdicadoni ^. — This may be necessary 
in cases of primary sarcoma of the bone, or more rarely in cases 
of acute osteomyelitis which has given rise to necrosis of a 
portion of the bone. 

Operation. — A vertical incision is made over the postcro- 
■A’ternal border of the bone. The muscles are dissected away 
frhiu their osseous attachmentsS, and the affected jiart of the 
fibula exposed and removed. 

The entire fibula may be removed without causing serious 
interference rvitli the use of the limb. 

Excision of the os calcis. — Indications. — (a) Tuberculous 
disease of the os calcis which is limited to that bone. 

(6) Tuberculous disease of the astragalo-calcaneal articulation 
involving chiefly the os calcis. 

(c) Acute necrosis of the os calcis, the result of acute osteo- 
myelitis. 

(d) Sarcoma primary in the os calcis. 

Fosition . — Tlie patient is placed in the dorsal jiosition, with 
the affected foot supported on a sandbag with its outer surface 
upwards. The surgeon stands on the outer side of the affected 
foot, and his assistant opposite him. 

Operation. — An ineision is made, commencing at the inner 
border of the tendo Achillis immediately above its attachment 
to the os calcis, and extending across the heel and along 
the outer side of the foot to a point \ inch posterior to the 
prominence of the fifth metatarsal bone, the tendo Achillis being 
detached from its point of insertion. This incision divides all 
the soft tissues dowm to the os calcis. With a strong scalpel the 
soft tissues at the posterior and outer margin of the foot and the 
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sole are dissected away from their attachment to the os calcis in 
the form of a single flap. The posterior portion of the os calcis 
is now grasped with lion forceps, and the entire hone forcibly 
pulled doATOwards, to as to render tense the ligaments of the 
astragalo-calcaneal joint. This is done by the assistant. The 
soft tissues at the upper part of the incision are dissected up- 
wards, care being taken not to divide the peronei muscles, which 
should be held out of the way with retractors. The middle 
fasciculus of the external lateral ligament of the ankle-joint is 
cut through, and then the articulation between the inferior 
aspect of the astragalus and the upper surface of the os calcis is 
opened from the outer side. The very strong interosseous 
astragalo-calcaneal ligament is divided, and then the os calcis is 
pulled farther downwards and outwards,^ and cleared on its inner 
side. Next, the articulation between the anterior part of the os ■ 
calcis and the cuboid is opened, by cutting through the liga- 
ments from above. Finally, the calcaneo-scaphoid ligaments are 
divided, and the os calcis removed. 

If more room is required in order to expose the inner aspect 
of the bone the incision may be prolonged upwards along the 
inner margin of the tendo Achillis. 

If the synovial membrane which lies between the astragalus 
and the calcaneum is diseased it is dissected away. 

Hemorrhage having been arrested, the space previously 
occirpied by the Os calcis is packed Avith antiseptic gauze, and 
the external incision partially closed by the insertion -of inter- 
rupted sutures. 

Excision of the astragalus. — 

Indications. — (a) Cases of com})lete dislocation of the 
astragalus in which the bone cannot be rei)laced. 

{h) Some forms of inveterate talipes. 

(c) Caries of the astragalus AA’hich is either limited to this bone 
or does not e.xtensively aflect the surrounding tissues. 

{d) Some forms of disease of the astragalo-calcaneal joint, 
in AAhich it is thought from the position of the sinuses that 
the affection chiefly invohms the astragalus and not the os 
calcis. ; 

(e) Compound dislocation of the astragalus complicated Avith 
fracture, in AA'hich the bone Icannot be satisfactorily rejAlaced, 
and the severity of the injui^ iismot sufiicient to justify amputa- 
tion. I 

if) Sarcoma primary in thel astragalus. 

Operation.-^Au incision from 2 to 3 inches in length is made 
on the external aspect of the lanlde (Fig. 389). It commences 
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above immediately internal to the anterior border of the external 
malleolus, and 1 inch above the level of the ankle-joint, and 
extends in a downward and forward direction to a point on 
the dorsal and external surface of the foot over the cuboid bone, 
about 1 inch internal to the i>rominence at the base of the fifth 
metatai-sal bone. Tliis incision i.s ]>arallel with and posterior to 
the tendon of the peroneus tertins, and in front of the pcroneirs 
brevis. The .skin and fascia', together with the lower jiortion 
of the anterior annular ligament, are divided until the bones are 
reached. The margins of the incision are dissected up and pulled 
well aside with retractors. This will cxjiose the outer portion of 
the astragalus. The anterior fasciculus of the external lateral 
ligament of the ankle-joint and the anterior ligament of the same 



joint are divided. The foot is well extended and inverted, and 
the ligaments which fix the astragalus to the scaphoid on the 
dorsal aspect of the foot cut through. The astragalus is now 
.seized with lion force]Js, pulled strongly outwards, and its liga- 
mentous connections on the inner side of the foot exposed and 
divided. When this lias been done the bone can be pulled 
farther outwards, and its posterior ligamentous attachments and 
the strong interosseous astragalo-calcaneal ligament cut through. 
The bone is now free, and can be removed. It should be 
remembered that no muscles are attached to the astragalus. 

The astragalus can usually be removed in this manner in 
cases of talipes, or of dislocation of the bone as a result of 
injury. 

In remov.al of the bone for disease, however, the above incision 
does not give a sufficiently frec-expo.sure. In such cases a second 
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incision is made on the inner side of the foot, immediately 
behind the tendon of the tibialis posticus. 

When the bone has been removed a gauze drain is placed in 
the interior of the wound, and the incision is closed by the 
insertion of interrupted sutures. 

Excision of a wedge-shaped piece from the tarsus (cunei- 
form tarsectomy). — Indications . — An operation of this nature, 
involving the excision of a wedge-shaped piece from the tarsus, 
is necessary in certain forms of talipes equino-varus, talipes 
equinus, and talipes valgus, in which the bones themselves are 
considerably malformed, and in which other methods of treat- 
ment are not productive of a satisfactory result. 

In cases of talipes equino-varus the base of the wedge is 
situated on the external and superior aspect of the foot, and 
comprises for the most part the cuboid bone. The apex is 
situated at the scaphoid on the inner side. 

In talipes equinus the base of the wedge is towards the dorsum 
of the foot aud the apex towards the sole. 

In talipes valgus the base of the wedge is towards the inner 
margin of the foot. 

The amount of bone which it is necessary to remove in these 
cases varies according to the amount of malformation present. 
Often, however, it is requisite to take away portions of the 
cuboid, astragalus, and scaphoid, and occasionally of the other 
tarsal bones. 

Special instruments . — Periosteal elevator, chisel and mallet. 

Operation. — In the majority of instances, removal of a wedge- 
shaped portion of bone is effected through an incision situated 
upon the outer side and dorsal aspect of the foot over the most 
prominent part of the deformity. 

An incision is made which commences over the dorsal and 
external aspect of the astragalo-scaphoid joint, and extends 
downwards, outwards, and backwards towards the sole and the 
prominence of the heel (Fig. 390). This incision divides the 
skin and superficial fasciie ; the cutaneous portion of the musculo- 
cutaneous nerve is sought for and defined at the inner angle of 
the wound, and the external saphenous nerve at the outer angle. 
When these nerves have been defined they are retracted 
to the inner and outer sides respectively. The deep fascia is 
then cut through, and the muscles exposed. In the inner angle 
of the wound the peroneus tertius will be seen ; in the outer angle, 
the peroneus brevis and the upper border of the extensor brevis 
digitorum. These muscles are retracted to the inner and outer 
sides respectively, and the dorsal aspect of the tarsal bones 



EXCISION OF A ]\rETATAESAL BONE 


583 


exposed. The HganioiU.s which fix these hono.s together are 
separated with the pcrio.stcal elevator, and tlie base of the wedge- 
.shaped portion of hone which it- i.s wished to remove exposed. 
This will usually consist of the greater part of the euhoid, the 
external and anterior portion of the os calcis, and the head of 
the a.?tragahi.s, with ]>o.s.«ihh- a .small ]>iecc of the scaphoid. 
When the hones have heen snlHcicntly cleared and freed from 
their ligamentous connections, the chisel ami mallet arc taken, 
and the portions of hone comjirising the wedge reim)ved. 

Any adventitious hnr.sa which ha.s develojied .should, if thick- 
walled and conveniently reached, he dissected out and re- 
moved. 

All bleeding having been arrested, tlie cut surface.s of bone are 



Fig. 390. — Cniieifovm tarsoctomy. Po.sitioii and direction of 
e.xteriial inewion. 

brought into apposition and the external wound closed in the 
usual manner. The limb is fixed in the rectified ])o.sition on a 
suitable splint. After a few day.s the dressings are removed, the 
stitches taken out, and the limb encased in plaster. 

Excision of a metatarsal bone, or of a phalanx. — Excision 
of these bones dift'ers in no c.ssential respect from that of the 
corresponding bone of the upper extremity. In the case of a 
metatarsal bone the incision is genei’ally on the dorsal aspect of 
the foot ; in the case of a phalanx, at the side. 
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EXCISION OF ARTICULATIONS 

By the term “ excision of an articulation or joint ” is understood 
the removal from the hody, by the performance of a surgical 
operation, of a part or the whole of the tissues which enter into 
the formation of the joint which is under consideration. 

Thus it generally happens that psirt or the whole of the 
ligaments, synovial membranes, interarticular fibro-cartilages, 
and articular surfaces and extremities of the bones are re- 
moved. 

When only a part of the anatomical elements which enter into 
the formation of the joint are taken away the operation is called 
a “ irartial excision ” ; and when all these tissues are removed it 
is known as a “ complete excision.” The partial operations are 
more commonly performed than complete ones, except in the 
case of tuberculous disease, when it not nncommonly happens 
that the whole of the joint tissues are excised. 

Several distinct methods of performing “ excision of a joint ” 
are practised. These are generally known as — 

(a) The open method. 

(4) The subperiosteal subcapsular method. 

(c) The osteoplastic method. 

These different methods will uoav be separately discussed, and 
afterwards the excisions of the various individual joints Avill be 
described. 

(a) The open method . — In the open method of performing 
the excision of a joint an incision is made through the soft 
tissues overljdng the articulation, in order to expose the diseased 
tissues and enable the surgeon to readily remove them. When 
the external surface of the capsular ligament has been reached 
the soft tissues are turned aside by dissection, and the liga- 
ments together Avith the articular extremities of the bones 
laid bare. The periosteum is left attached to the bones. This 
haA'ing been done, the articulation is excised, the ligaments 
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and iiortions of l)onc with their periosteum being taken away. 
This is the inetliod used in extensively diseased joints, in wliich 
the disease lias extended to all the tissues entering into the 
formation of the articulation. If only a portion of the joint 
elements ai'C taken away the operation is a “ excision,” 

performed according to the opoi met In id. 

(i) The sithjKno^fcal siihrttp.'otfar method . — In this method of 
operation the periosteum Avhich covers the extremities of the 
bones entering into the formation of the joint, and the cajisular 
ligament with its localised thickenings, are turned aside at the 
same time as the more sujicrficial .soft tissues ; the diseased 
.synovial membrane and articular surfaces of the bones arc 
removed, and linally the jieriosteum and the cajisular ligament 
arc replaced in their former positions. In onler to do this 
effective!}' the first incision is jirolongeil through the cajisular 
ligament and the jieriosteum with which it is continuous, and 
then, ndth a rugine or a jieriosteal elevator, these .structures are 
strijiped from their attachments to the bones and turned aside. 
lYheu this has been done the interior of the joint cavity is 
exposed, and all diseased .synovia! membrane and articular car- 
tilage can be removed. An excision jicrfonned according to this 
method is in reality a jiartial excision. 

This form of ojieratiou is ajijilicable to those ca.ses of joint 
disease in which the synovial membrane and the articular cartil- 
ages are alone involved, as in the early stages of “ tuberculous 
disease of joints,” in some forms of joint affection dejiendent 
ujiou traumatic causes, and in some forms of ankylosis. It is 
not available in cases of extensive disease due to tuberculo.sis, or 
in any case of malignant disease of the bone, since in every case 
of this nature the jieriosteum must be removed. 

(c) The osteojdastic. method . — In addition to turning aside the 
periosteum of the articular extremities of bones and the liga- 
ments, an attemjit i.s made in “ osteojilastic excision ” to tem- 
porarily detach the bony jiroininences (tubei’cles, tuberosities, 
condyles, or trochanters) with the muscles and ligaments still 
fixed to them. This is effected by exj losing the articulation as 
in the jirevious method, and then with a chisel and mallet the 
Jiortions of bone to which the muscles and the ligaments, 
especially the lateral one.s, are attached are chiselled through 
and turned aside, together with their attached soft tissues. 
I^hen the diseased tissues from the interior of the joint have 
been removed the bony jirominences are fixed in their original 
Jiosition by means of bone or ivory Jiegs, or by sutures of silver 
wire or strong catgut. This method of jierforming excision of a 
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joint is of very limited ai^plication, and can only be made 
use of in tlie earliest stages of tuberculous disease, m some 
forms of ankylosis, and in traumatic affections. 

The term “ artlirectomy ” 



is sometimes employed in 
place of “ excision of a joint,” 
complete excisions being 
known as “ complete artbrec- 
tomies,” and partial operations 
as “ partial artbrectomies.” 

Arthrotomy is applied to 
that operation Avliich consists 
in the incision of a joint, as 
for the evacuation of a collec- 
tion of fluid, or the removal 
of a loose body. Arthrotomy, 
moreover, is the first stage in 
all partial or complete ex- 
cisions. 

Indications for excision of 
joints. — (a.) Tuberculous 
disease of a joint, which is 
not improving under ordinary 
palliative measures. 

(6) Ankylosis of a joint, 
which either renders it useless 
on account of its immobility 
or fixes it in a useless position. 
This group includes (l) cases 
of fibrous ankylosis of a joint 
such as the knee, where firm 
bony union can alone give a 
really useful limb, and (2) 
cases of fibrous or bony 
ankylosis, such as in the 


shoulder, where 


it is de- 
a movable 


Fig. 391. — Eeseo- 
tion knife. 


Fig. 392. — Perio.s- 
teal elevator. 


sirable to obtain 
joint. 

(c) Some forms of injury 
to a joint, when there has 
been much splintering of bone, or when the fracture into the 
joint is comminuted, and the fragments cannot be replaced 
in position. 

(d) Ecchondroses or exostoses of the articular extremities of 
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long bones Avhicli extend into the joint cavity, and so make the 
articulation practically useless. 

(e) Some forms of displaced or torn intcrarticular cartilages, 
such as the semilunar cartilages of the knee-joint, which arc not 
suitable for fixation, and can only be satisfactorily dealt with by 
removal. 

Arthrotomy is necessary for the removal of loose bodies, 
foreign bodies, detached portions of articular cartilage, displaced 
or dislocated intcrarticular cartilages, and for the evacuation 
of fluid collections within the joint cavity which cannot be 
satisfactorily dealt with in anj' other manner. 

Special instruments . — The insti-uments which are necessary 
for the excision of a joint arc similar 
in nearty all instances, the chief differ- 
ence being the form of saw and the size 
of the knife. 

The following arc requisite : — Re- 
section knife, lion forceps, chisel arrd 
mallet, periosteal elevators, saw, and 
Volkmann’s spoon. Suitable splints 
are also necessary. 

The individual operations for the 
excision of joints will now be con- 
sidered seriatim. 

Excision of shoulder-joint. — The 
shoulder-joint is the articulation be- 
tween the glenoid cavity of the 
scapula and the head of the humerus. „ „„„ • 

in performing an excision of this joint .shoulflei-joint. An in- 
it may be necessary to remove either teiior incision, 
a part or the whole of the structures 

which enter into its formation. Usually, however, the operation 
is of the nature of a “partial arthrectomy.” 

Position . — The patient is placed in the dorsal posture, with 
the affected shoulder somewhat raised and projecting slightly 
over the margin of the table, and the limb drawn slightly 
outwards. The surgeon stands on the outer side of the diseased 
shoulder, the first assistant grasps the limb at the elbow (so as 
to be able to rotate it as required), and the second assistant 
takes up a position on the left of the operator. 

Operation. — An incision is made w'hicli commences at the 
lower margin of clavicle opposite the outer border of the 
coracoid process, and extends downwards in a direction parallel 
to the anterior margin of the deltoid muscle for a distance 




588 


EXCISION OF AUTICULATIONS 


of about 34 or 4 inches. This incision lies over the internal 
fibres of the deltoid muscle (Fig. 393). The skin and fasciae are 
divided, care being taken to avoid the cephalic A'ein, which lies 
in the groove between the deltoid and pectoralis major muscles. 
This interval is defined if possible, and the cephalic vein pulled 
over towards the inner side, or, if the deltoid cannot be easily 
retracted outwards, its inner fibres are cut through. The 
pectoralis major is retracted internally, and the deltoid exter- 
nally, the latter muscle being divided transversety immediately 
below its origin from the clavicle, if it is found to be necessary, 
in order to obtain a clear and uninterrupted view of the 
shoulder- joint. A muscular branch of the acromial portion of 
the thoracic axis may require ligature at this stage. When 
those muscles have been well drawn aside bj'- retractors the 
antero-internal aspect of the capsular ligament will be visible in 
the bottom of the w’ound. The humerus is now' rotated inw'ards 
by the assistant, so as to bring the bicipital groove of the 
humerus and the long tendon of the biceps into view. The 
capsular ligament of the joint is divided along the inner margin 
of the biceps tendon, together w'itli the transverse humeral 
ligament w'hich bridges over the bicipital groove and helps to 
hold the tendon in position. By this procedure the biceps 
tendon is separated from its sheath. With a retractor or blunt 
hook this tendon is drawm outw'ards, and at the same time the 
humerus is externally rotated by the assistant. This brings 
forwards the internal or lesser tuberosity of the humerus, 

together with the insertion of the subscapularis into it. This 

is separated from the bone either with a scalpel or a periosteal 
elevator. If the scalpel is used, a series of cuts is made 

parallel with the bicipital groove. Next, the biceps tendon is 

drawm tow'ards the inner side, and the humerus is internally 
rotated bj' the assistant, so as to fully expose the external or 
greater tuberosity with its attached muscles. These are the 
supraspinatus, the infraspinatus, and the teres minor, in this 
order from above dowmwards. Thej' are separated from their 
osseons connections in the same w'ay as the subscapirlaris, 
care being taken not to divide the capsular ligament of the 
articulation in a transverse direction. In those cases in w'hich 
the disease is limited to the synovial membrane and the articular 
extremities of the bone it may be possible to detach the tuber- 
osities with a chisel, and to turn them aside with their muscles 
attached to them. When the removal of the affected tissues 
has been accomplished the tuberosities can be fixed in their 
original po.sitions by the insertion of a few' .sutures. When the 
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head of the Immerns, together Avith as much of the shaft as: is 
requisite, has been exposed, the upper extremity of the bone 
is forced out of tlie external Avound and suan’ii across beloAV the 
diseased area. In some cases it is possible to saAA' through the 
anatomical neck, Avhile in others the surgical neck must be cut. 
When the upper extremity of the bone has been remoA'ed the 
margins of the cut surface are rounded off, so as to make a kind 
of artificial head to the bone. Next, all traces of diseased 
synoA’ial membrane are remoA'ed, and then the glenoid cavity of 
the scapula is examined. If this is affected the diseased portion 
is removed by bone forceps or a sharp spoon. 

The interior of the articulation is noAV irrigated A\’ith an 
antiseptic solution, so as to remove all bone dust or other 
d4bris. 

A drainage tube is passed into the bottom of the AA'Ound, and 
the external incision is closed. 

After-treatment . — The limb is supported in a sling for ten 
days (or a fortnight), and then passive movements are com- 
menced. These must be continued daily until the functions of 
the joint have become more or less completely restored. It is 
advisable to commence passive movements of the distal parts of 
the affected limb a day or tAvo after the operation has been 
performed. 

Some surgeons have made use of a posterior longitudinal • 
incision for excision of the shoulder-joint, and others a U- 
shaped flap, the deltoid muscle being turned upAvards, A\hilst 
others again have made a curved posterior incision and saA\Ti 
through the acromion. None of these methods seem to be so 
satisfactory as the one described above, and they cause much 
more impairment of the functions of the limb. 

Excision of elbow-joint. — Three bones enter into the 
formation of the elboAA'-joint, — the loAAm’ end of the humerns 
and the upper extremities of the radius and ulna. The superior 
radio-ulnar joint is usually affected in diseased conditions of 
the elboAV-joint, and requires excision as Avell. 

An excision of the elboA\"-joint is in most cases complete, 
but occasionally it may be advisable to perform a partial 
operation. 

Position. — The patient is placed in the dorsal posture, Avith 
the affected arm semiflexed at the elboAv and resting upon the 
trunk. The hand is in a position of partial pronation. The 
surgeon stands on the outer side of the affected elboAv, and his 
assistant on the opposite side of the patient. 

Operation. — An incision from 4 inches in length is made, along 

33 
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the posterior aspect of the limb, slightly nearer the ulnar than 
the radial margin (Fig. 394). This incision commences on the 
dorsal aspect of the forearm about 2 inches below the elbow- 
joint, and extends upwards to a similar distance above. The 
prominence of the olecranon is situated opposite the middle of 
the incision. The skin, fascim, and muscles are divided down 
to the posterior aspect of the bones. In the upper half of the 
incision the triceps is cut through, and in the lower half the 
fibres of the anconeus near the posterior border of the ulna are 
exposed. A flap, consisting of skin, fascim, and muscles, is now 
dissected from the bones towards the outer side. In making 
this flap the edge of the excision knife, or the periosteal elevator, 
should be kept close to the bone, and all cuts made parallel with 
the external incision. This flap consists above of one-half of the 



Fig. 394. — Position of patient, and line of external incision in 
resection of right elbow-joint. 


triceps, the upper part of the anconeus, and the origins of tlie 
extensor muscles which are attached to the external condyle of 
the humerus, and below of the rest of the anconeus and the 
continuation downwards of the extensor muscles. If the 
disease has not extended to the external condyle this process of 
bone may be cut through with a chisel, and the attachments of 
the extensor muscles partially preserved. 

Next, a similar flap is turned up from the inner side. In 
dissecting up this flap, great care must be taken not to injure 
the ulnar nerve. It lies in the groove upon the posterior aspect 
of the internal condyle of the humerus. If the edge of the knife 
is kept close to the bone, and each cut is made in the direction 
of the course of the nerve, there is little risk of injuring it. The 
internal condyle is cleared in a manner similar to the external. 
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or in suitable cases it may be cut through and turned aside until 
the muscles attached. 

The joint is flexed by the assistant, and then the posterior 
part of the capsular ligament is cut through immediately above 
the olecranon, and the joint cavity opened. The lateral liga- 
ments are usually turned aside along with the muscles. The 
extremities of the bones are now turned out, and fully exposed. 
A few slight cuts with the knife will sufficiently free them from 
the soft tissues, and then they are ready for the performance 
of “ bone section.” 

The assistant who has charge of the arm thrusts upwards the 
forearm, so as to make the upper extremities of the radius and 
ulna project beyond the lower end of the humerus. The ole- 
cranon is then grasped bj^ an assistant with a pair of lion 
forceps, and steadied whilst the surgeon removes it by cutting 
through the bone at the bottom of the articular cavity with 
bone forceps. The lower end of the humerus is now protruded, 
further separated if necessary, the trochlear portion grasped with 
lion forceps, and the section made with the saw along a plane 
which is above the articular surface. The base of the olecranon 
process of the ulna, together with the articnlar portion of the 
coronoid, are removed with the saw and also the head of the 
radius, below the articular surface, but above the attachment of 
the biceps tendon. The epiphyseal line is below the level of the 
section in nearly all cases. When the bones are being divided 
with the saw the soft parts should be protected from injury by 
broad flat retractors held by an assistant. 

When the articular ends of the bones have been removed the 
space which is exposed is examined for portions of diseased 
tissue, and if any are found they are removed by scraping with 
a sharp spoon. 

All bleeding is arrested, and the external wound closed by 
the insertion of a series of interrupted sutures. If a large cavity 
has been made owing to i-emoval of considerable quantities of 
tissue, or if there is much oozing of blood from the incised sur- 
faces, a drainage tube is passed into the bottom of the wound, 
and the free extremity brought through an angle of the external 
incision left open for the purpose. 

Antiseptic dressings are next applied, and the limb placed in 
a right-airgled position and bandaged to a splint ; or it may be 
fixed to a straight splint, and kept in the extended position for 
the first few days. In all pi’obability the latter method is the 
better. 

Affer-treatvunt . — The limb is maintained at rest for two days. 
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and then passive movements of the finger and the wrist are 
commenced. At the expiration of seven to ten days passive 
movements at the elbow are commenced, and continued daily 
until good movements have been restored. It is often neces- 
sary, especially in the case of children, to place the patient 



Fig. 395. — Humerus, showing 
the parts of the bone flerived 
from the several centres of 
ossification. 

a. Upper epiphysis. 

b. Lower epiphysis. 

c. Centre for internal 

condyle. 

d. Shaft. 



Fig. 396. — Baclius .md ulna, 
showing the parts of the 
bones derived from the .several 
centres of ossification. 

a. Upper epiphysis of ulna. 

b. Lower epiphysis of ulna. 

c. Upper epiphysis of radius. 

d. Lower epiphysis of radius. 


under an amesthetic before commencing these movements at the 
elbow-joint. 

There appears to be less risk of producing a “ flail-like ” joint 
when the limb is put up in the extended position than when 
it is placed on a right-angled sidirit. 
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Excision of tlie elbow-joint througb an external slightly 
curved incision. — Kocher recommends that an incision 5 inches 
ill length should be made on the outer side of the arm. It com- 
mences at a point opposite the upper part of the external supra- 
condylar ridge of the humerus, and 2 inches above the level of 
the articulation, and extends downwards along the outer aspect 
of the limb as far as the head of the radius ; then it crosses the 
extensor aspect of the forearm in an oblique direction to a point 
on the posterior border of the ulna about 3 inches below the elbow- 
joint, — this part of the incision corresponds to the inferior and 
external margin of the anconeus muscle ; the incision terminates 
b}' curving inwards for a short distance (Fig. 397). The incision 
is extended to the bones and the external aspect of the elbow- 
joint. In its upper part it passes 
between the external head of the 
triceps posteriorly and the sup- 
inator longus and extensor group 
of muscles anteriorly ; and in 
its lower segment it is situated 
between the outer margin of the 
anconeus posteriorly and the 
extensor carpi ulnaris anteriorly. 

The external lateral ligament, 
the outer part of the orbicular 
ligament, and the adjacent por- 
tion of the capsule which is 
attached to the external condyle 
are detached and retracted for- 
wards. The forearm is next 
forced inwards, so as to dislocate 
the articular surfaces outwards, 
is next separated, and then the excision of the joint can be 
readily performed. 

The triceps and the anconeus are separated from the bone, the 
olecranon being cut through, if not too extensively diseased, and 
drawm towards the ulnar side, in the form of a flap. This gives 
a good exposure of the joint. The bones are then sawn as in 
the previous chapter. 

Kocher recommends that the olecranon should be sawn in a 
curved direction, so as to preserve a lever for the action of the 
triceps muscle, and help to prevent the partial dislocation of the 
forearm forwards. 

Other incisions have been advocated for exposing the elbow'- 
joint in excisions, but none of them are so satisfactory as the 



Fig. 397. — Excision of elbow-joint, 
tlirongb an e.xternal incision, a. 
Position of skin incision. — After 
Kocheu. 

The internal lateral ligament 
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two above described, and in my opinion the operation first 
mentioned is the one to be imeferred in nearly all cases. 

Excision of the radial portion of the superior radio-ulnar 
joint (excision of the head of the radius). — This operation is 
occasionally necessary in old-standing cases of dislocation of the 
head of the radius, in which the bone cannot be replaced and 
maintained in its normal position, and in which there is con- 
siderable impairment of flexion of elbow-joint. 

Operation. — The position of the head of the radius is first 
defined, and then a vertical incision 2 inches or more in length is 
made over the most projecting portion of the bone, and in a 
direction parallel with the long axis of the forearm. Thispn- 
cision is deepened until the bone is reached. The orbicular liga- 
ment which surrounds the head of the radius is divided, and 
the soft tissues held aside w'ith retractors. The radius is next 
cut through at the level of its neck either with a fine saw or 
bone forceps, or a Gigli’s wire saw. The section should be made 
above the bicipital tuberosity, and care should be taken to avoid 
injury to the radial and posterior interosseous nerves. 

In the after-treatment passive movements must be commenced 
immediately the external wound has healed, so as to avoid the 
formation of adhesions and the limitation of movement. 

Excision of the wrist. — The wrist-joint, from a surgical 
point of view, may be considered to comprise the series of 
articulations which lie betw'een the distal extremities of the 
radius and the ulna and the proximal ends of the metacarpal 
bones. There are in reality three transverse joints included 
under this term, — the radio-carpal joint, the transverse car^jal joint, 
and the carpo-metacarpal joint, — in addition to the small joints 
between the individual bones of each row of the carpus. There 
are six (sometimes only five) separate synovial membranes in 
connection with these joints, the extent of which is shown in 
Fig. 398. An excision may be either complete or partial, 
according to the number of bones removed. 

The operation has been performed for tuberculous disease of 
the wrist, for injuries such as compound fractures and disloca- 
tions and gunshot wounds, and in some forms of rheumatic 
affections of the joint. 

Position . — The patient lies on the operation table in the 
dorsal posture, with the affected limb at right angles to the 
trunk, and resting upon a second smaller table. The operator 
seats himself opposite the affected hand, his assistant being 
opposite him. 

Many operations have been practised for excision of the wrist. 
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Tlie best appear to be those -wbicli are performed through dorsal 
incisions, and the most satisfactory of these is the one described 
by Ollier. The following operation is based upon Ollier’s 
method : — 

Operation. — Excision of the Avrist may be divided into the 
following stages : — 

(a) SHn incisions and expostire of the hones . — Tavo incisions 
are made, one on the radial and the other on the ulnar side of 
the dorsal aspect of the limb. 

Radial incision . — The radial incision commences on the 
dorsal surface of the metacarpal bone of the index-finger at a 



Fig. 398. — Synovial membrane.s of the carpus. 


point opposite the middle of the shaft, and extends upwards 
along the radial margin of the outer tendon of the extensor 
communis digitorum to a point situated at the centre of a line 
joining the styloid processes of the radius and ulna. Beyond 
this level it is prolonged upwards in a vertical direction for about 
1 inch or a little more (Fig. 399, a). This incision measures 
about 3 or 4 inches in length, one-third being situated above the 
line joining the two styloid processes, and tAvo-thirds beloAV 
it. It divides the skin and fascire Avith some of the fibres 
of the posterior annular ligament, and lays bare the radial 
tendon of the extensor communis digitorum. This muscle is 
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retracted towards tlie ulnar side, and the incision deepened 
until the hones are reached, care being taken not to divide the 
tendon of the extensor carpi radialis brevior, which is inserted 
into the dorsal aspect and radial side of the base of the third 
metacarpal bone. In the upper part of the incision it is 
necessary to separate the radial margin of the extensor indicis 
from the ulnar border of the extensor secundi internodii pollicis, 
which can be recognised by its oblique direction. The extensor 
indicis and the extensor communis digitorum are drawn towards 

the ulnar side with retractors, 
and the extensor secundi inter- 
nodii pollicis and the extensor 
carpi radialis brevior towards 
the radial side. With the 
periosteal elevator or rugine 
the dorsal aspect of the bones 
is laid bare by detaching the 
2 :)osterior ligaments and the 
ireriosteum. 

Ulnar incision.— Kn incision 
is made along the radial 
margin of the tendon of the 
extensor carpi ulnaris, com- 
mencing at a jjoint ojq^osite 
the middle of the shaft of 
the fifth metacarpal bone, 
and extending uj^wards to a 
point about 1 inch or a little 
more above the prominence of 
the styloid process of the ulna 
(Fig. 399, h). The skin and 
fascije are divided, care being 
taken to avoid the branch of 
the ulnar nerve to the dorsum 
of the little finger, and the interval between the extensor carpi 
ulnaris and the extensor minimi digiti exjiosed. These muscles 
are exposed and pulled aside, the former towards the ulnar 
margin of the limb and the latter towards the radial. The 
dorsal asj)ect of the lower jjortion of the ulna, the cuneiform, 
the unciform, and the proximal part of the fifth metacarpal bone, 
will now be exposed. The ligaments and peiiosteum are divided 
Avith the scalpel, and then separated from their bony attach- 
ments Avith the rugine. 

(5) ^Removal of the hones . — When the caiqjal bones haA^e been 



Fig. 399. — Excision of wrist. 
Skin incisions. 

a. Radial incision. 
h. Uinar incision. 
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separated from tlieir periosteal and ligamentous connections, each 
one is seized separatelj' with forceps and removed. It is most 
convenient to remove the bones from the radial side of the 
carpus first, and then to remove those on the ulnar side 
through the ulnar incision. On the radial side the trapezium 
should be left if it is not diseased. The articulation between 
this bone and the. base of the first metacarpal has a separate 
synovial membrane, hence it often happens that it can be 
safely left. The pisiform bone may be disarticulated, and the 
(unciform) process of the unciform cut through, and both left 
if not diseased. 

liemoval of the extremities of the radhts and ulna. — The 
shafts of these bones are now cleared of their periosteum for 
about half an inch, or a little more if requisite (according to 
the extent of the disease process), and then made to protrude 
through the radial incision. With a narrow saw the ends are 
removed beyond the limits of the articular surfaces. If they 



Fig. 40h Excision of wrist. Splint for aise after operation. 


are not extensively affected it may be sufficient to scrape them 
with a sharp spoon. 

Removal of the jivoxiiwxl extremities of the metacarpal hones . — 
These are protruded through one of the dorsal incisions, usually 
the ulnar, and the articular ends removed with a fine saw. The 
section of these bones is generally made just beyond the articular 
surfaces. The connection of the first metacarpal with the distal 
surface of the trapezium is not interfered with if possible. 

(c) Closure of the external The cavity from which 

the bones have been removed is sponged dry, freed from all bone 
debris, and the margins of the skin incisions united by the 
insertion of a number of interrupted sutures. Part of the ulnar 
incision is left open, and through this a short drainage tube is 
passed inwards. Antiseptic dressings are then applied. 

The limb is fixed in a position of slight dorsiflexion, vdth'the 
fingers gently flexed, by the application of a splint of suitable 
shape. Fig. 400 is a form of splint which will be found to 
airswer the purpose. 

The fingers should be passively moved during the time that a 
splint is worn. In most cases it is necessary for the patient to 
wear the splint from three to six months. 
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When the splint has been discarded the patient shonld Avear a 
leather -n'ristlet. 

The results of excision of the Avrist-joint have not been good. 
A certain number of cures liaA'e been effected, but often, especially 
AA'hen the operation is performed for tuberculous disease of the 
carpus, the disease recurs, necessitating a second excision or an 
amputation. 

Excision of a metacarpo-phalangeal joint. — This operation 
is occasionally performed, most commonly in connection AA'ith 
the metacarpo-phalangeal joint of the thumb or that of the little 
finger. 

Operation. — An incision from 1|- to 2 inches in length is made 
along the lateral aspect of the afected joint, the centre of the 
incision being opposite the joint. The incision should be situated 
a little nearer the dorsal than the palmar aspect of the digit. 
The soft tissues are divided doAvn to the bone, the lateral liga- 
ment is divided, and the periosteum and the tendons turned 
aside. The ends of the metacarpal bone and the phalanx 
are protruded through the incision and theiA removed Avith a 
fine saAA'. 

In the case of the thumb the incision is placed on the radial 
side, in the little finger on the ulnar side, and in the case of the 
other metacarpal bones on either the radial or ulnar side, Avhich- 
ever is the more convenient. 

The incision is closed Avith sutures, and the finger fixed to an 
anterior splint. As soon as the AA'ound has healed passive move- 
ments are commenced, usually at the end of a Aveek or ten days. 

Excision of an interphalangeal joint. — This operation is 
similar to the one described for a metacarpo-phalangeal joint. 
In some cases the operation aauII be facilitated by making an 
incision on each side of the joint. Usually, hoAvever, one lateral 
incision Avill be found sufficient. 

Excision of the hip-joint. — The hip-joint is the articulation 
betAA'een the head of the femur and the acetabular cavity of the 
os innominatum. The capsular ligament of the joint is attached 
above to the rim of the acetabulum and the transverse ligament 
Avhich bridges over the cotyloid notch, and beloAv to the anterior 
intertrochanteric line in front, and the neck of the femur half- 
Avay betAveen the unargin of the articular surface and the posterior 
intertrochanteric line behind. From this it Avill be understood 
that the ligamentous attachments and the synovial membrane of 
the joint extend much farther doAAm the femur anteriorly than 
posteriorly. The anterior portion of the capsule is much 
thickened by the ilio-femoral ligament or the Y-shaj^ed ligament 
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of Bigelow. In the mtcriov of the joint there is a ligament 
fixing the head of the hone to the margin of the cotyloid notch. 
This is called the liganientum tei’es. A large hursa, which is 
called the psoas bnrsa, is situated between the anterior aspect of 
the joint and the deep surface of the ilio-psoas muscle. This 
often communicates Anth the caruty of the hip-joint through an 
aperture in the anterior portion of the capsule. 

An excision of the hip-joint is usually only partial, the femoral 
elements being the parts rvhich are generally removed. The 
joint requires excision most common^ in tubei’culou.s afiections, 
and also more rarely for ankylosis in a faulty position, or for 
intiammatory affections, and in some cases of gun.shot wounds. 
Ankylosis of this joint in a faulty 
position is better treated by osteo- 
tomy of the femur, as described on 
page 558. 

Excision of the hip-joint may be 
carried out (a) through a postero- 
external incision, or (5) thi-ough an 
anterior incision. The former is 
more suitable for extensWe operations, 
and the latter for the less severe ones 
in which the disease is limited to the 
upper part of the femur. 

Excision of the hip-joint through 
a postero-extemal incision. — Posi- 
tion. — The patient lies ujigu the 




sound side, with the diseased hip- pic. 401. — Excision of lup, 
joint flexed at half a right angle. tlirougii a po&tero - external 
The operator stands behind the o\cii,ioii. 
patient, the chief assistant opposite "• '"osion. 

to him, and a second assistant 

at the foot of the table holds the affected limb of the 


patient. 

Operation. — The operation may be divided into the following 
stages : — 

(a) External incision and exjMsure of capsule . — An incision 
about 5 to 6 inches in length in an adult or 4 inches in a child 
is made, commencing at the lower border of the great trochanter 
of the femur somewhat nearer the anterior than the posterior 
border, and extending upwards and backwards toivards the 
posterior superior spine of the ilium (Fig. 401). The upper 
portion of this incision should be parallel ivith the direction of 
the fibres of the gluteus maximus muscle, and may be slightly 
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curved if necessary. Tlie incision divides the skin, fascite, and 
gluteal aponeurosis in the loAver half, and the gluteus maximus 
in the upper. These structures, after being divided, are held 
aside with retractors, and the interval between the upper border 
of the pju'iformis and the lower border of the gluteus niedius 
muscle sought. When found this is opened up and the capsule 
of the hip-joint laid bare. The assistant who has charge of the 
limb rotates it outwards, so as to bring the anterior jrart of the 
great trochanter into the wound. The surgeon then separates 
the attachments of the gluteus medius and minimus from the 
external and anterior aspects of the bone with a rugine. The 
limb is next rotated inwards, and the pyriformis, obturator 
•internus and two gemelli, and the obturator externus, are 
separated in a similar manner. The obturator externus is 
inserted into the bottom of the digital fossa of the femur, and 
the other muscles to the top of the trochanter. 

(b) Division of ca2)sule and exjmsure of the interior of the joint. 
— The capsular ligament is incised in a direction parallel with 
the upjjer border of the pyriformis, and stripped backwards and 
forwards with the rugine or knife, if requisite. The soft parts 
are well retracted by the assistant, so as to thoroughly expose 
the interior of the joint. The head of the femur is dislocated 
through the opening in the capsule, the ligamentum teres being 
cut through if necessary. 

(c) Removal of diseased parts. — The neck of the femur is sawn 
through beyond the limits of the diseased tissue, any sequestrum 
which may be iwesent removed, and then all thickened or pulpy 
synovial membrane taken away by dissection or scraping with a 
sharp spoon. The interior of the joint is flushed out with an 
antiseptic lotion, and an examination of the acetabulum made. 
If the disease has involved this part of the joint all affected 
portions are scraped away. 

{d) Closure of external wound. — The interior of the joint is 
again washed out, a drainage tube is passed down into the 
bottom of the cavity, and the external incision closed by the 
insertion of sutures in the usual manner. 

Dressings are applied, and the patient placed on a splint. In 
the case of a child a double Thomas’s hip-splint is the best ; for 
an adult a Hodgen’s or a Br^’^ant’s. 

After-treatment . — The patient must be kept at rest for five or 
six weeks, and then he can be allowed to get about, a single 
splint being substituted for the double one. It will be necessary, 
however, for the splint to be worn for nine or twelve months. 
If the siflint is left off too early the ligaments in the region of 
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the hip become elongated and tl\e functions of the linab con- 
siderably impaired. 

Excision of the hip-joint through an anterior incision. — 
Position . — The patient is placed in the dorsal position on the 
operation table, with the affected hip near the edge. The 
sui'geon stands on the outside of the affected joint, and his 
assistant on the opposite side. 

Operation. — An incision 3 to I inches in length is made on the 
antero-lateral aspect of the thigh, commencing above about |- inch 
below the anterior superior spine of the ilium, and extending 
downwai’ds and slightl}’' inwards (Fig. 402). This incision 
divides sldn and fascise, and then by dissection the interval 
between the rectus femoris and sar- 


torius on the inner side, and the tensor 
fasciee femoris and gluteus medius 
and minimus on the outer side, is 
opened up, and the surface of the 
capsule of the articulation exposed. 
The capsule is then incised, and the 
interior of the joint opened. Often 
one or more abscess cavities are met 
with, in which case their interior is 
thoroughly irrigated before proceeding 
further. When the joint cavity has 
been opened it is irrigated, and the 
diseased portion of the femur re- 
moved by sawing through the bone 
in sitzi beyond the limits of the 
disease. Any other diseased parts of 
the joint are removed, as in the pre- 
vious operation; and, after washing 



Fig. 402. — E.x’cision of fiip- 
joint through an anterior 
incision. 

a. Position of incision. 


awaj’' all traces of blood, etc., by 

irrigation, a drainage tube is introduced and the external wound 
closed. In tuberculous cases it is advisable in many cases to 
fill the interior of the wound and remains of joint cavity with a 
sterilised emulsion of iodoform. 


The further treatment of the case is similar to that after 


excision through a postero-exteimal incision. 

The disadvantages of this operation are the difficulty in ob- 
taining satisfactory drainage, and the limited exposure of the 
joint during the performance of the operation. 

Excision of knee-joint. — The articular surfaces of three bones 
enter into the formation of the knee-joint. These are the lower 
extremity of the femur, the posterior aspect of the patella, and 
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tlie upper end of the tibia. In performing a complete excision 
all these surfaces are removed. 

The object of the surgeon after excision of the knee-joint is to 
obtain firm bony ankylosis of the tibia and the femur. The 
operation is usually performed for tuberculous disease. Anky- 
losis of the joint in a faulty position, some forms of compound 
dislocation of the joint, and gunshot wounds, may also require 
this form of teeatment. 

Partial excision of the knee-joint, or so-called “ arthrectomy,” 

in these cases the surgeon aims at 
jn’oducing, if jJossible, a movable 
joint. The operation of com- 
plete excision will be described 
first, and the partial operation 
afterwards. 

Excision of the knee-joint (com- 
plete). — Position . — The patient 
is placed in the dorsal posture on 
the operation table, the affected 
limb being close to the edge, and 
the distal half of the leg projecting 
beyond the end of the table. 
The surgeon stands on the outer 
side of the affected limb and the 
assistant opposite to him. A 
second assistant stands at the end 
of the table, and holds the limb in 
the position required. 

Operation. — The operation of 
excision of the knee-joint may 
be divided into several stages, as 
folloAvs : — 

(a) External incision. — The 
limb being held slightly flexed at the knee-joint by an assistant, 
the positions of the internal and external condyles of the 
femur are exactl}’’ defined. An incision is made, commencing 
in the case of the right leg immediately behind the adductor 
tubercle, then extending in a curved direction downwards to 
the upper border to the tubercle of the tibia, and thence 
upwards to a point immediately behind the prominence of 
the external condyle (Fig. 403). This incision divides the 
skin, superficial fascia, and deep fascia, which is here thickened 
on account of expansions of the vasti muscles having been 
inserted into it, and the flap of soft tissues thus marked out 


is sometimes 23erformed,'"aud 



Pig. 403. — Excision of knee-joint. 
Position and direction of skin 
incision. 


a. Line of skin incision. 
h. Position of adductor tubercle. 

c. Prominence of external condyle, 

d. Tubercle of tibia. 
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is dissected upwards until tlie superior margin of the patella 
is reached. 

(b) 02 }eninff of the hiee-joint and free ex 2 Msure of articular 
surfaces, and division of ligaments .- — The aponeurosis of the 
quadriceps extensor muscle and fibres of the vastus internus are 
divided along the upper border of the patella until the external 
surface of the synovial membrane is visible. The synovial 
membrane, including the large pouch which passes upwards 
underneath the quadricejjs, is dissected away from its con- 
nections with the deep aspect of the muscles, and then from the 
anterior and lateral aspects of the femur, until the margin of the 
articular cartilage is reached. The joint is now opened from 
above. The incision is extended laterally, and the capsule and 
the lateral ligaments are divided; the patella is turned down- 
wards, but should not he removed at this stage, as it affords a 
useful means of steadying the tibia when the bones are being 
savTi. The bursa and infrapatellar i^ad of fat which lie 
between the ligamentum patellse and the tibia are dissected 
away, and the head of the tibia cleared anteriorly as far as, the 
margin of the articular surface. The assistant flexes the knee, 
so as to more fully expose the interior of the joint. The surgeon 
detaches the crucial ligaments from their attachments to the 
tibia and femur, and removes them together with the inter- 
articular cartilages. The limb is still further flexed, and the 
posterior and lateral aspects of the femur and the tibia cleared 
for a short distance by 'a series of small strokes with the knife. 
The bones are now ready for section. 

(c) Section of the bones . — The knee-joint is bent at a right 
angle, the sole of the foot resting on the table ; the posterior 
aspect of the condyles of the femur is supported on the upper 
end of the tibia, and the limb is held firmly in this position 
by an assistant. The soft parts are retracted, and the section 
of the femur is made in an antero-posterior direction. Care 
must be taken that the saw is held in such a position that 
the cut surface corresponds to the plane of the articular 
surface. An ordinary amputation saw with movable back is 
the most convenient to employ in most cases, but a Butcher’s 
saw (Fig. 404) is required when one of the bones is to be 
specially shaped to fit the other. Not more than 1 inch of the 
lower end of the femur should be removed, otherwise there is 
danger of injury to the epiphyseal cartilage, an accident which 
might be followed by considerable shortening of the limb, if 
the operation were being j)erformed on a young individual 
(Fig. 370). 
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The upper end of the tibia is next made to inoject beyond 
the femur, the log being held in a vertical position with the foot 
still resting on the table, and the saw-cut is made in a horizontal 
plane from before backwards. 

The two sawn surfaces of bone must be in a plane correspond- 
ing to that of the articular surfaces which are removed, otherwise 
when the bones are brought into apposition the limb will be 
found to be bent at an angle. 

The patella with its attached ligamentum patelhe and portions 
of the capsule and synovial membrane are taken away, the liga- 
mentum patellre being cut through at its attachment to the 
tubercle of the tibia. 

The posterior portion of the joint is now examined, and any 



Fig. 404. — Excision of the knee-joint. Saw for section of bones. 


remaining portions of synovial membrane or thickened bursre 
removed. The j^rolongation of the synovial membrane of the 
knee-joint around the tendon of the popliteus muscle should be 
examined, and in .nearly all cases it will be advisable to dissect 
it out, since it invariably communicates with the cavity of the 
knee-joint. Any other burs® tvliich are thickened or communi- 
cate with the cavity of the knee-joint should be treated in a 
similar manner. 

(fZ) Co-aptation of the ends of thefenmr and tibia, and appdi- 
cation of a suitable splint. — The best siilints after excision of 
the knee are (i) the one represented in Fig. 406 ; . (ii) Gant’s 
back splint, with a long interrupted Liston applied to the outer 
side of the limb ; (iii) a MacIntyre’s metal knee splint. One of 
these splints is ajiplied, fixed in a position by careful bandaging, 
and the extremities of the bones brought into exact apposition. 
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Vai’ious methods of pegging or -wiring the ends of the bones 
together have been employed, but they are not usually necessary. 
When, however, the extremities of the bones cannot be 
maintained in good apposition, ri|. 
two pins of steel or phosphor « 

bronze are used to fix the bones ^ 

together. They should be driven 1 \ 



Fig. 405. — Excision of 
knee-joint. Tibia and 
fibula, showing the 
parts of the bones de- 
rived from the several 
centres of o.ssification. 
(The femur is illus- 
trated in Fig. 370.) 

n. Di.aph.vsis ot tiliia. 
h. Upper epiphysis of tibia, 
c. Lower epiph.vsis ot tibia, 
n'. Diaphysis of fibuia. 
h'. Upper epiphysis of fibula, 
c'. Lower ciiiphysis of fibula. 


-m 


Fig. 406. — Excision of knee. 
Splint for use after opera- 
tion. — Howse. 


in from below the lower angles of the wound through the head 
of the tibia into the lower end of the femur, in an oblique 
direction, the internal one upwards and outwards, and the 

34 
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external ui^wards and inwards. The lower extremities are 
allowed to project, and at the expiration of ten to fourteen days 
they are removed. 

It is advisable in most cases to fix the limb on the splint 
before closing the external wound with sutures.'] 

(e) Closure of external wound. — The margins of the incision 
through the skin and fascirn are brought into exact apposition, 
and fixed by the insertion of a number of interrupted sutures. 
The inner and outer angles of the wound should be left slightly 
open, and a small drainage tube introduced so as to allow of 
the escape of any exudations Avhich may take place. This is 
removed at the exjjiration of twentj’^-four to thirty hours, and 
the suture which has been left loose tightened. 

Antiseptic dressings are then ap 2 fiied. It is not usually 
necessary to introduce a drainage tube if the angles of the wound 
are left open as above. 

After-treatment. — The limb is kept at rest on the splint for 
about six weeks, until firm union has occurred. 

At the end of about three months, in favourable cases, the 
patient may be allowed to use the limb in which the knee-joint 
has been excised. 

Excision of the knee-joint (partial). — This operation has 
been called “ arthrectomy,” or “erasion” of the joint. The 
' best terra is, I think, partial excision ; but if it be joreferred, 
erasion may be used. 

Indications. — The operation is })erforined in early cases of 
tuberculous disease in which only a part of the anatomical 
elements of the joint are involved in the jjathological process. 
It is recommended that it should be done when the synovial 
membrane alone is involved. 

Operation. — A transversely curved incision is made across the 
front of the knee, as in excision. The ligamentum i)atella3 is 
cut through at the lower part of the incision, and the joint 
cavity ojjened from below. The ligamentum jmtellsB, the j)atella, 
and the capsule of the joint are lifted ujwvards, and the interior 
of the joint exposed. Another method of ex^rosing the 
interior of the joint is to make a vertical incision through the 
jratella, the ligamentum patellm, and the quadricei^s extensor, 
and to widely retract the divided structures. All thickened or 
jralj^y synovial membrane is then dissected away, or removed by 
scraping with a Volkmann’s spoon, any infiltrated ligaments or 
interarticular cartilages are cut away, and if the articular ends 
of the bones are affected the involved areas are thoroughly 
scraped, so as to get away all diseased tissue. 
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Wlieu the joint has been freed from all traces of afi’ected 
tissue the interior is well irrigated with normal saline or an 
antisejitic solution. The ligamentum patelhe and the margins 
of the incision in the capsule are united by the insertion of a 
series of silk sutures. Next, the external wound is closed in the 
usual manner, and the limb put iijo in a suitable splint. 

When complete healing has taken place passive movements 
are commenced, and an attempt made to get a movable joint. 

Kocher recommends that the first incision should be similar 
to that recommended for “complete excision,” and that, after 
the flap of skin and fascire has been dissected up, the knee-joint 
should be ojrened on each side of the patella, and all necessary 
manipulations carried out through this incisions. The 
advantage of this method is that the ligamentum patelliB is 
not interfered with, and when healing has taken place a much 
stronger articulation is left. He claims also that a better 
exposure of the interior of the joint is obtained by this method. 
Kocher’s arguments appear to have a considerable weight, and if 
a partial excision of the knee-joint is to be attempted it is 
probable that his operation will lead to a satisfactory result in 
well-selected cases. 

The results which have been obtained from this operation 
have not been very satisfactory. Usually fibrous ankylosis 
follows, when there is little movement and the joint is 
permanently weak. 

Excision of the ankle-joint. — The bones which enter into 
the formation of the ankle-joint are the inferior articular 
extremities of the tibia and fibula, and the superior and lateral 
articular surfaces of the astragalus. The ligaments which hold 
these articular surfaces together are anterior, posterior, external 
lateral ' (with three fasciculi), and internal lateral. There is a 
single synovial membrane. 

Owing to the complicated natui'c of the joint, excision has not 
been followed bj" such good results as has been the case in other 
joints. 

Indications . — The chief clinical conditions which may 
necessitate an excision of the ankle-joint are — 

(а) Tuberculous disease, either originating in the joint or 
extending to it from one of the adjacent bones. 

(б) Some cases of compound dislocation of the joint with 
fracture of one or more of the bones. 

. . (c) Some forms of suppuration of the joint, 
f (d) Some cases of talii)e3. 

. Hany varictie.s of operation have been carried out by different 
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surgeons in excising tlie ankle-joint. Tlie best operation appears 
to be tliat wliicli lias been recoininencled by Koclier and 
Reverdin. In tliis procedure the- joint is excised tbrougli a 
single incision sitnated on tbe anteilor and external lateral 
aspects of the foot. 

Position . — The patient is placed in the dorsal position on 
the operation table, rvith the affected foot lying on its inner side 
and supjiorted by a sandbag covered with a sterilised towel. 
The foot should be near the extremity of the table. The 
operator stands on tlie outer side of the affected foot, the chief 
assistant stands opposite to him on the sound side, and a second 
assistant at the end of the table. The duty of the second 
assistant is to hold the foot and manipulate it as required by 
the surgeon. 

Operation. — An incision is made across the dorsal and 



Fig. 407. — Excision of ankle-joint. Position of skin incision. 

external lateral aspects of the foot (Fig. 407). It commences 
at a point J inch below the centre of the ankle-joint, extends 
ontwards and backwards to the lower margin of the external 
malleolus, and then upwards and somewhat inwards to the 
fibular margin of the tendo Achillis. The incision is usually 
from 3 to 34 inches in length, and is curved in outline, the con- 
cavity looking upwards and torvards the tibial margin of the limb. 

The skin and fasciie are divided, the external portion of the 
musculo-cutaneous nerve sought for in the inner jiart of the 
wound, and when found retracted to the tibial side, and the 
short sajihenous nerve and vein in the outer jiart behind 
the external malleolus. When the deeji fasciie and the fibres 
of the anterior and external annular ligaments have been cut 
through, the tendons of the extensor muscles will be exposed in 
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tlie anterior part of the wound, and those of the peronei in the 
posterior part. 

With a rugine or periosteal elevator the deep fascial processes 
of the external annular ligament, and the peronei tendons with 
their sheath, are separated from the external aspect of the os 
calcis and peeled backwards. In very inveterate cases of club- 
foot it may be necessary to cut through these tendons, this 
section being repaired by suture at the end of the operation. 
Next, the extensor tendons at the anterior angle of the incision, 
the processes of the anterior annular ligament, and the anterior 
ligament of the ankle-joint, are separated with the rugine, and 
retracted towards the tibial side. The external lateral and the 
l)osterior ligaments are then treated in a similar mannei’, by 
detaching them from their bony attachments. When these 



Fig. 408. — Synovial inembrancs of tarsus ami metatarsus. 


structures have been separated the joint will bo opened on its 
posterior, internal, and anterior aspects. The internal lateral 
ligament is left undisturbed. 

The foot is now forcibly adducted towards the tibial side, and 
completelj’’ dislocated inwards until the plantar surface lies in 
contact with the skin on the inner side of the leg. The trochlear 
surface of the astragalus and the lower extremities of the tibia 
and fibula appear in the wound. 

A saw of suitable shape is taken, and the diseased portions 
of the exposed bones removed. All thickened or pulpy .synovial 
meinbrane and thickened tendon sheaths are removed bj' dis- 
section. If the astragalus is extensively involved in the disease, 
or if the synovial membrane of the astragalo-scaphoid joint is 
affected, it will be necessary to remove the entire astragalus 
along with all other infiltrated and diseased tissues. 
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All bleeding is now arrested, and the foot brought into its 
original position. If the peroneal tendons have been divided 
the cut ends are sutured together. The ligaments on the 
external aspect of the joint are united with sutures, if possible, 
and the external wound closed in the usual manner. 

Dressings are applied, and the limb fixed on a back splint 
with a foot-piece, side splints being used if considered requisite. 

The limb must be kept on the .splint until complete healing 
and union of the divided tissues has taken place. 

Excision of the metatarso-phalangeal and interphalangeal 
joints. — Excision of these joints is performed through a single 
incision, or through doirble lateral incisions, placed a little 
nearer the dorsal than the plantar aspect of the sole (Fig. 409). 
The individual operations differ in no essential respects from the 
operations on the corresponding digits of the upper extremity. 



Fig. 409. — Excision of metatarso-phalangeal and interphalangeal 
joints of great toe. 

a. Position of skin incision for metatarso-phal.'ingeal joint. 

1). Position of skin incision for intcrpli.alange.al joint. 


Excision of head of metatarsal hone of great toe. — Excision 
of the head of the metatarsal bone of the great toe is frequently 
performed on account of hallux valgus. 

Operation. — An incision 2 to 2^ inches long is made over the 
antero-internal aspect of the joint in the direction of the long 
axis of the digit, the soft tissues divided and the joint opened 
(Fig. 409, a). The ligaments forming the capsule of the 
articulation are separated from their attachments to the bone 
■with a rugine, and the head of the bone made to protrude. 
Next, this is removed either with a saw or bone forcejis, the 
section being made in such a manner that the sawn or cut 
surface fits the base of the phalanx when the digit is forcibty 
straightened. The anterior and posterior margins of the sawn 
surface are trimmed with bone forceps so as to give rounded 
margins. Any bunions which may be present are dissected out. 
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overlying callosities of skin excised, and the margins of the 
incision united by sutures. 

Passive movements should be commenced after seven to ten 


days, and kept up until a fibrous joint is established. 

Sxcision of the temporo-maxillary joint. — The temporo- 
maxillary joint is formed by the glenoid cavity of the temporal 
bone and the condyle of the lower jaw. 

Important anatomical structures lie in very close relation to 
the - joint. The auriculo-temporal nerve and the superficial 
temporal artery lie posterior and external, the internal maxillary 
artery is below and internal, whilst the glenoid lobe of the 
parotid gland is situated immediately behind the condyle. The 
facial nerve lies in the parotid gland at a lower level. 

. Indications . — Excision of 


the temporo-maxillary arti- 
culation may be necessary 
in tuberculosis of the joint, 
in some forms of osteo- 
arthritis, and in bony anky- 
losis from any cause, such 
as gonorrhceal arthritis. 

Position . — The patient is 
placed in the dorsal posture, 
with the head turned towarxls 
the sound side, and sup- 
ported by a pillow or sand- 
bag. The surgeon stands 
on the affected side of the 
head, and his assistant 
directly opposite to him. 



Fig. 410. — Excision of teniporo-inaxillary 
articulation. Position of external in- 
cision. 


Operation. — An incision 


about li inches in length is made along the inferior margin 
of the posterior part of the zygomatic arch, the skin being 


pulled ujawards with the fingers of the left hand before the 


incision is made. 


This incision commences immediately in front of the anterior 
margin of the external auditory meatus, and extends forwards 
towards the prominence of the malar bone (Fig. 410). The 
skin, superficial fascia, and the deep fascia are ' divided, the 
auriculo-temporal nerve and the superficial temporal vessels being 
avoided in the posterior angle of the incision, and the temporal 
branch of the facial nerve in the anterior. In the anterior part 
of the incision the posterior margin of the masseter muscle will 
be exposed, and posteriorly the upper part of the parotid gland. 
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The fibres of the masseter are retracted forwards (some of them 
being divided if requisite), and tlie parotid gland backwards. 
The external portion of the caj^sule of the joint is divided, and 
the cavity opened. The neck of the lower jaAV is next freed 
from the soft tissues, and with a fine saw it is divided from 
before backwards. The condyle is then seized with a pair of 
lion forceps, and forcibly pulled outwards. As this is being 
done the undivided jrarts of the capsule are cut through udth 
the scalpel, and the external pterygoid muscle is detached from 
the anterior and internal aspect of the neck immediately below 
the articular surface. 

The head of the bone can now be removed. The interior of 
the joint is examined, and any diseased tissue removed. 

All bleeding is then arrested, and the external wound closed 
by the insertion of sutures. 

Excision of the temporo-maxillary articulation is in most 
instances a partial excision, the condyle being the only jjortion 
of bone which is taken away. 
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A]\IPUTATIONS AND DISARTICULATIONS 

By the terms amputation or disarticulation is understood the de- 
tachment and removal of a limb or part of a limb from the body. 

The plane of section of the limb may either pass through a 
bone or bones, or through a joint ; in the former case the opera- 
tion is usually designated an amputation, whilst to the latter the 
term disarticulation is often applied. 

The term amputation is also applied by some surgeons to re- 
moval of the whole or part of the penis, the tongue, mammary 
gland, external auricle, and other dependent organs. It is 
better, however (with the possible exception of the penis and 
breast), to restrict the term to removal by operation of a part, or 
the Avhole of one of the upper or lower extremities. 

Amputation or disarticulation of a limb should only be recom- 
mended in those cases in which it is impossible to save the limb 
or part of a limb by conservative and restorative measures, and 
at the same time leave a member which is of use to the patient. 
Aseptic and antiseptic surgery has, except in the case of patients 
suffering from malignant disease, so enlarged the field of con- 
servative surgery that amputations and disarticulations are 
much less frequently performed than was previous^ the case ; 
and now it is considered a more creditable surgical performance 
to be able to save a diseased or injured limb than to remoA'e it 
by an operation. When, however, malignant disease of a limb, 
either of the bone or soft parts, is under consideration, it must 
be remembered that conservative surgery does not offer the same 
advantages as regards saving the limb ; but, on the other hand, 
it enables us with greater safety to remove the limb some dis- 
tance above the seat of disease, and also to take away an}'^ 
lymphatic glands or groups of lymifiiatic glands Avhich receive 
lymphatic vessels from the affected area. The mortalitj' from 
operations involving removal of a limb or part of a limb, on 
account of malignant disease, has been considerably reduced ; 
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and, owing to the more complete character of the actual pro- 
cedure, in taking away all 2 i 03 sil>ly diseased or infected areas, 
the jratients are less liable to recurrence of the affection. It Avill 
be seen from these considerations that it is often a question of 
great difficulty to determine when to adopt conservative measures, 
and when and where to practise amjmtation or disarticulation. 

Many injuries, which on a primary investigation airpear to 
warrant amimtation, when properl}'^ and scientifically treated by 
strict aseptic or antisei^tic surgical methods, frequently heal ; 
and, conversely, a certain number of small and slight injuries, 
which are treated by careless and inefficient ase^Jtic or antise2)tic 
methods, ultimately, oning to the develo2:>ment of severe com 23 li- 
cations, cause loss of the whole or a part of a limb, or even 
terminate fatally. Also, antise2)tic surgery enables us to treat, 
by conservative methods, many of those com2fiications which 
follow mechanical injuries to limbs, and which in former days 
were invariably regarded as necessitating amputation or dis- 
articulation. It is of the very greatest importance, 'in the 
surgical treatment of injuries of the hands and fingers, jto make 
every attempt to save as much of the limb as possible. If only 
a portion of one digit in an injured hand can be saved, this 
should be done, since part of one finger or a thumb which is 
movable is of far greater use to the patient than the best 
artificial hand. 

Indication.s foe Amputation 

A careful and scientific consideration of the “ indications for 
amputation ” involves a detailed and exact knowledge, in each 
individual case, of the character and extent of the pathological 
condition, disease, or injuiy which causes the question of the 
possible performance of an am2nitation to be brought forward. 
Thus it often happens, in order to justify a decision to amputate 
a limb or 2)ortion of a limb, that more than one surgical 02nnion 
is invoked. Whenever there is a doubt as to what line of treat- 
ment — conservative or amputation — ought to be recommended,- 
it will usually be found advisable to allow the benefit of the 
doubt to incline towards conservative methods. 

The following summary comprises most of the clinical con- 
ditions which maj’^ necessitate the 2ierformance of an amputation 
or disarticulation : — 

(a) Com2mmcl fractures of one or more hones of a limb, 
associated with extensive solutions of continuity in the main 
arterial, venous, and nerve tminlcs . — Such injuries, when not 
treated by amputation, in almost all cases are followed at an 
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early stage by the appearance of gangrene of that portion of 
the limb which lies at and beyond the seat of injury. When 
this occurs an amputation is rendered imperative, and, when per- 
formed, is much more likely to give rise to septic complications 
which may prove fatal. On this account it is strongly recom- 
mended, when it has been decided that a limb ought to be removed 
on account of the severity and extent of the injuries, that the 
operation should be carried out as soon as possible after the damage 
has been received. When thei-c is much shock after the reception 
of an injury necessitating an amputation, the patient should be 
allowed to recover from this before commencing the amputation. 

(6) Extensive injuries to the soft j)arts of a limb . — Certain 
cases of extensive injury to the skin and the soft tissues of a 
limb, such as when the skin has been separated for the entire 
circumference of a segment of a limb, and the underlying fascial 
and muscular layers, together with some of the main arterial 
and nervous trunks, have been severely lacerated, can only be 
successfully treated by amputation. Some surgeons recommend, 
wlien dealing with conditions of this kind, that sufficient time 
should be allowed to elapse in order to determine where the line 
of demarcation will form, and, when this has become apparent, 
to carry out an amputation on the proximal side of this 
line of demarcation. This, in my opinion, is a dangerous 
method to adopt, since, owing to the impossibility of making 
the injured tissues aseptic, putrefactive and septic processes 
establish themselves, and, when an operation is performed, 
especially when through the proximal portions of one of the 
extremities, they cause the death of a considerable number of 
patients, by extension of these septic processes to the field of 
operation. A class of injury of this kind, which is occasionally 
met with, is caused when a patient has been caught between a 
moving object, such as a train and a solid body, such as a station 
platform. I have seen a number of patients who have slipped 
between a station platform and a moving train, and in whom 
the skin and underlying fascial tissues have been completely 
separated from the deeper structures, and the blood vessels torn 
and lacerated so extensively that it was necessary to at once 
perform an amputation. Often in these cases the injury to the 
superficial aspect of the skin has been insignificant. 

(c) Prolonged sujijniraiion . — Some cases of suppurative 
diseases of bone, such as septic osteomyelitis, may necessitate 
amputation when the septic pi’ocess involves the bone and ad- 
jacent joints, and also when the fascial and intermuscular planes 
of the affected limbs are infiltrated by the product of the patho- 
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logical process. This is especially the case when the septic con- 
dition is acute and the onset of pyieniia is threatened, or when 
chronic suppuration and amyloid disease has become established. 
Amputation, however, in cases of this kind, should not be recom- 
mended until it is clear that conservative measures, such as free 
incision.s, establishment of free drainage, and the application of 
strong antiseptic solutions, have completely failed to arrest the 
progress of the disease. Tuberculous disease of a bone, owing 
to its intractability to local methods of treatment and its 
tendency to spread to adjacent tissue:?, occasionally requires 
treatment by amputation or disarticulation. The onset of 
amyloid disease is in a number of cases the determining point 
in deciding upon amputation. 

{d) Gangrene of a limb or portion of a limb from any cause. 
— Gangrene in connection with a limb or part of a limb maj’^ be 
due to a variety of causes. Thus, in one class of patients, it is 
the direct or indirect result of the reception of an injury, in 
which cases it is often designated as “ traumatic gangrene ” ; in 
another class it is of the nature of “ Hospital Gangrene,” owing 
to infection of the damaged tissues by non-aerobic organisms ; in a 
third class it occurs in association with diabetes ; in others again, 
it is due to thrombosis of the lai’ge blood vessels which supply 
the affected limb ; whilst, in others, senility and atheroma of the 
blood vessels appear to be the cause. 

Whatever the cause of gangrene, the dead and useless tissues 
must be removed sooner or later. When the gangrene is of 
traumatic origin, and at the same time the tissues of the affected 
limb are the seat of septic processes, which are sufficiently severe 
to render jjossible or probable a fatal result, amputation should 
be performed as soon as possible. This is especially necessary 
when the gangrene is of the variety known as “ acute traumatic.” 
When the gangrenous condition follows an injury, and there is 
no evidence of septic infection of the damaged tissues or of the 
adjacent portions of the affected limb, it is usually advisable to 
wait until the line of demarcation between the dead and living 
tissues can be determined, since this forms a definite indication 
as to the exact site where the amputation ought to be performed. 

Before coming to a definite decision as to the level at which 
an amputation should be performed, it is necessary to first select 
sound tissues through Avhich to make the incisions ; and 
secondlj’-, to ascertain that the main arterial trunks are permeable 
to the blood stream at the site where the operation is proposed 
to be carried out. This can usually be ascertained by paying 
attention to the temperature of the limb, state of sensibility of 
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the skin, and tke presence or absence of arterial pulsation in the 
tissues of the limb at the level of tbe plane of proposed section. 
When, owing to the development of gangrene, it is considered 
necessary to perform an amputation, in a patient who is the 
subject of diabetes, atheroma of the blood vessels, or Raynaud’s 
disease, it will often be found advisable to perform the 
amputation a considerable distance above the gangrenous area, 
on account of the defective circulation in the tissues immediately 
proximal to the diseased parts. Thus in gangrene of the foot 
from one of these causes it may be advisable to remove the 
limb by an amputation above the knee-joint, through the lower 
third of the thigh ; although usually the “ seat of election ” will 
be found a suitable site. 

(e) Chronic ulcers of the leg. — Chronic ulcers of the leg, — 
non-inalignant in character, — when they involve more than two- 
thirds of the circumference of the limb, usually necessitate 
amputation. In doubtful cases it is strongly recommended that 
an attempt be made to render the diseased areas aseptic by the 
use of fomentations and antiseptic applications, and when this 
has been successfully done to try, by plastic procedures and skin 
grafting, to cover the ulcerated areas with comparatively sound 
skin. If, however, the entire circumference of a limb [is in- 
volved in an ulcerative process, then amputation should always 
be recommended, since plastic operations and skin grafting do 
not give rise to satisfactory results. Before coming to a definite 
decision in some of the cases of this class it is necessary to take 
into consideration the jDOsition in life and the occupation of the 
patient, since, in people of means who have of necessity no 
physical labour to perform, it is often possible to preserve a limb 
in such a manner that it is quite a useful one ; whilst if a patient’s 
occupation necessitates much walking, and other physical exer- 
cise, then it is preferable that it should be removed and a 
suitable artificial one substituted. 

(/) Certain cases of congenitallg deformed and useless hmhs, 
old 2)ci,ralytic limbs, su/perivumerary digits, and atrojjhied limbs, 
which are useless to the patient, are a source of inconvenience, 
and cannot be im2)roved by orthopoedic measures . — Whenever a 
limb is quite useless in the patient’s economy, from one of the 
above enumerated causes, is a source of inconvenience to him, 
and there is no valid objection to the performance of a surgical 
operation, then the surgeon ought to recommend that an amputa- 
tion of the useless member should be practised. 

ig) Sarcoma . — Sarcoma of one of the bones of a limb, in 
which the diagnosis is certain, is, in the majority of cases, best 
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treated bj- amputation of tlie'^limb on the proximal side of the 
disease, and well above any infiltrated tissues. If ?the tumour 
be of the myeloid variety, local excision should first be practised, 
Avhilst a similar operation may be carried out in some of the 
slow growing and less malignant forms of fibro-sarcoma. Very 
careful observation, however, should be made of the patient for 
some time after the ojjeratiou has been performed, since some 
forms of sarcoma, which at first appear to be not very malig- 
nant, quickly recur and acquire more pronounced malignant 
characters. When a recurrence has taken place locally, ampu- 
tation of the affected limb should at once be advised. The’ 
longer the time which is allowed to elapse before amputation the 
greater are the jn-obabilities that secondary dejDOsits will have 
commenced to form, either in tlie lymphatic glands or in one or 
other of the internal viscera. Sarcoma of the periosteum, or of 
the medulla, when not of the mj'eloid variety, ought, as a general 
rule, to be treated by amputation of the limb through or above 
the next joint on the proximal side of the affected bone. When 
the tumour is a myeloma, if amputation is considered necessary 
it should be performed above the level of the tumour, and 
through the affected bone. An exception may be made when 
the growth is located in the lower extremity of the femur. Then 
the level of the section of the bone is the lower part of the 
up 2 )er third. This is rendered advisable on account of the much 
greater mortality which follows disarticulation at the hip-joint, 
than when amputation is performed through the uj^per third of 
the femur, and also because it has been found, by clinical ex- 
perience, that the percentage of recurrences is about the same 
whether the operation is through the hip-joint or through the 
upper part of the shaft of the femur. Sarcoma of the muscles 
or fascim of a limb, usually justify the performance of an 
amputation at as early a period as jrossible, on account of their 
great fwoneness to recur if they are removed locally. To this there 
are certain exceptions, and each case must be carefully considered 
in all respects and decided on its individual characteristics. 

(/i) Carcinoma . — Carcinomatous affections of the skin of the 
extremities often necessitate amputation j but the extent of the 
disease, as regards the amount of skin involved and the subjacent 
tissues invaded, must guide the surgeon in coming to a decision. 
It will usually be found advisable to remove the lymj^hatic 
glands which receive the lymphatic vessels from the affected 
areas at the time of operation, in order to free the patient as far 
as 230ssible from the danger of a recurrence. Secondary car- 
cinoma, when it involves the bones or tissues of the extremities. 
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does not call for amputation, on account of tFe impossibility of free- 
ing the patient from all the manifestations and foci of the disease. 

When an amputation or a disarticulation is performed im- 
mediately after the reception of an injury, and on account of the 
effects of the injury, it is usually designated a “ primary amputa- 
tion or disarticulation.” "Secondary amputation” is the term 
which is applied to an amputation when carried out some time 
after the reception of an injurj^, and necessitated by septic 
infection of the injured tissues, or the occurrence of gangrene. 
At the present time, secondary amputations are performed much 
less frequently than formerly, on account of the better results 
which have followed the antiseptic and aseptic treatment of 
injuries of the extremities. 

Points to which Particulau Attention shoulh 
BE PAID in Amputations 

(a) Determination of the site at which the limb, or j^ortion of 
limb, is to be removed. — It has often been stated by surgical 
authorities that, as a general rule, the value of a stump is 
greater in proportion to its length, and the farther from the 
trunk the limb is removed the less is the risk to life from the 
operation, and hence that as much as possible of a limb should 
always be preserved. This statement requires considerable 
modification, since it ought to be the object of every surgeon who 
undertakes an amputation, to provide the most useful and pain- 
less stump possible, in order to enable the patient to use it 
without unnecessaiy pain aud trouble. This in addition allows 
the surgical instrument-maker to fit a well-designed artificial 
substitute for the part which has been removed. It has been 
found by experience that a “ conical stump ” is the best for 
practical purposes, since it permits an artificial limb to be fitted 
in such a way that little or no pain results from wearing it. On 
this account it is strongly advised that all amputations above 
the ankle and wrist-joints, especially the former, should be so 
designed and carried out as to provide the patient with a 
conical-shaped stump. The surgeon, however, in these en- 
deavours to provide a useful and painless stump, must not leave 
tissues behind which are suspected, and which may probably be 
the seat of a recurrence of the disease. When coming to a 
decision concerning the seat of an amputation on the hand, in 
the region of the wrist-joint, it is nccessaiy, in addition to 
providing a useful stump, to have regard to the physical aiq)ear- 
ance of the part. This is a point which especially requires 
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careful consideration in ladies, and in persons wliose jjosition in 
life does not necessitate the retention of the most useful hand 
possible. Concerning the argument, that the farther the plane of 
section of the limb from the trunk the less the risk to life, it can 
be definitely asserted that, since improved aseptic and antiseptic 
treatment of operation wounds has been adopted this supposed 
danger is really non-existent. The collective records of recent 
operations of this kind abundantly demonstrate this conclusion. 

(b) The shin . — Sufficient skin must, if jDossible, be retained to 
form a complete covering for the stump, without causing undue 
tension. The skin-flaps should be so arranged and fashioned 
that the resulting scar shall not lie over the end of the stump, 
or in a situation where it may be exj^osed to excessive or fre- 
quent pressure. Attention .should also be paid, when deciding 
upon the size and shape of the flaps, to ensure that they shall 
have an adequate blood supply. When making skin - flaps, 
therefore, the essential rules to follow ai-e — (a) that the flaps 
shall be of unequal length ; {b) that the bases shall have a wide 
attachment and an adequate blood supply ; (c) that as regards 
dimensions of flaps, the breadth of each flap shall be equal to half 
the circumference of the limb at the base of the flaps ; and the 
combined length of the two flails shall be one and a half times 
the diameter of the limb at the level of the plane of section. 

In exceptional cases the rule as regards providing a complete 
skin covering may be relaxed, since much may be done at a 
later period, by plastic operations, in restoring or completing the 
cutaneous covering of the terminal part of a limb. 

(c) The covering of the stiimp . — The flaps should be so fashioned 
that plenty of fasciis and muscle is left to form a good covering 
for the bone, and also to ensure an adequate blood supply to the 
flaps themselves. When the muscles of a limb are divided in an 
amputation they retract towards the proximal end of the stump, 
and on this account due allowance must always be made for this 
tendency to retraction, otherwise it will happen that a surgeon 
is unable to cover the end of the limb with a suitable ^covering, 
and in order to satisfactorily effect this it becomes'' nefiessary 
to remove another segment of the bone and the adjacent tissues. 
When the incision through the soft parts has extended to the 
bone the periosteum should be cut through in a circular' manner, 
and then dissected upwards for J in. or more according to the 
diameter of the bone at the level of section, so that, after the 
bone has been sawn through, the separated j^eriosteum is 
Bufiiciently long to enable the surgeon to cover the cut smlace of 
bone with it. Usually, after the periosteum has been separated 
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in this manner, it is fixed over the cut end of the bone by the 
insertion of a few sutures. This method of dealing Avith the 
periosteum tends to prevent imdue retraction of the muscles, 
provides a sufficient amount of soft tissues to cover the end of 
the bone, and assists in the formation of a conical stumjA. 

After the periosteum has been fixed over the cut end of the 
bone, the divided extremities of the muscle should also be fixed 
to the deep fascial layens, and also to one another, by the insertion 
of a number of buried sutures, Avhich in the majority of instances 
should be of strong catgut. This method of muscle-suturing 
diminishes the dead space of the wound in which fluids can 
collect, and hence the amount of secretion or exudation from its 
surface. It also ensures temporary fixation of the cut ends of 
muscle, which enables them to unite to the deep fascial layers, 
shortens the time occupied by the healing process, and helps in 
assuring a useful and painless stump. Fixation of the cut ends 
of muscle in this fashion also lessens the amount and severity of 
the post-operative pain, which is essentially due to irregular 
muscular contractions and twitchings. ' 

In the case of a disarticulation, or amputation through a joint, 
if the nature of the case will permit, the capsular ligament is 
divided at the lower part of the articulation, and then brought 
over the end of the bone in a manner similar to that recommended 
above in the case of the periosteum. 

id) The nerves. — When dividing the soft tissues an attempt 
should be made not to cut the nerves in such a manner that 
their extremities shall be so .situated that they are liable to 
undue or frequent jnessure. 

The most frequent cause of jDainfuI stumps is either the 
development of a "neuroma or bulbous enlargement” of the 
divided end of one or more of the neiwe trunks, or the involve- 
ment of one or more of these cut nerve-ends in the scar tissue of 
the stump. This unpleasant after-complication of an amputation 
can generally be avoided by dissecting out from the nerve 
sheath and removing about 1^ inches or even more of each of 
the main nerve trunks on the proximal side. 

(e) The control and arrest of hcemorrhage and the jmvention 
of nnnecessary shock. — At the time of operation the portion of 
the limb which it is desired to remove should be rendered 
“ bloodless,” either by the application of a rubber bandage, as in 
Esmarch’s method, or by raising the limb for some minutes, and 
with the hands manipulating it, so that the greater part of the 
blood Avithin it is forced toAvai-ds the trunk. "When the tissuc.s 
have been freed from blood by one of these methods an elastic 

3. A 
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constrictor or tourniquet is placed around the proximal part of 
the limb in such a manner that it is not liable to slip during the 
operation, when the muscles have been divided and retracted. 
A 2 )iece of aseptic lint is placed between the rubber constrictor 
and the skin. The tourniquet is applied sufficiently tightly to 
arrest the circulation of the blood in the large vessels. This 
method of operation minimises as much as j^ossible loss of 
blood by the patient, and hence also diminishes the risk of the 
occurrence of severe shock. 

In order to minimise shock in large amputations, some 
surgeons recommend intravenous injections of cocaine into the 
nerve trunks proximal to the sight of amputation. The value of 
this method of treatment is somewhat uncertain. 

Methods of Amputation and Disarticulation 

A considerable number of methods have been and still are 
made use of in the performance of amjmtations and disarticula- 
tions. A description of the most important ones will be given, 
and indications pointed out as to ■which are the best to adojit in 
individual cases and in different ^larts of the limbs. 

1, The flap method. — In the performance of an amjmtation by 
this method, one or more flajis are fashioned from the soft 
tissues of the limb. These flajis may consist either of skin and 
fascice alone, or of skin, fasciie, and muscle. In the latter case the 
skin should always be cut longer than the muscles. It is better, 
in the majority of instances, that an amputation flap should con- 
tain muscle at its base, and not consist throughout of skin and 
fascire alone. 

Varieties of the Jla 2 } method. — {a) Single Jlap . — The single 
flap may consist of either skin and fascia, or of skin, fascia, and 
muscle, and may be formed from the tissues on any aspect of 
the limb. Its vudth should be equal to half the circumference 
of the limb at the level at which the bone is to be sawn, and 
the length one and a half times the diameter at the same level. 

{b) Two flaps . — When two flajis are formed they may either 
be of equal length, or one may be longer than the other. It is 
generally preferable that the flaps should be of unequal length, 
so that the resulting scar may not be situated over, the 
extremity of the stump. The flaps may either be antero- 
jjosterior or lateral. 

When the flaps have square-cut extremities they are called 
“rectangular” flaps;,, when the angles are rounded off, “ U- 
shaped.” The latter (U-sha^ied flaps) Avill generally be found 
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inovo convenient, nnd will give a better-pliapccl stumjt than 
rcchangulav ones. 

The best method for tlio formation of daps in amputations is 
that which comprises tlic fashioning of two cutanco-fascial Hajis, 
one longer tlian tlie otlicr, each U-shaped, and consisting of skin, 
superficial fascia, and subcutaneous tissues, and the deep fascia. 
When the two flaps are of unc(]ual length the line of union and 
subsequent scar arc away from the end of the bone and conse- 
quently in such a position as to conduce to a useful and ]iainless 
stump. 

2. The circular method. — In this method the tissues of the 
limb are divided in a circular direction, that is to sa}', at right 
angles to the long axis of the limb which is being operated upon. 
The different tissues, however', arc not all divided at the same 
level, the su[)crficial structures being cat through more distally 
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Fxg. -111. —Forms of amputation Haps. 

n. Single flan. I d. Unequal nnlcro -posterior 

h. Equal nntoro-posterior flape. | fla])8. 

c. Equal lateral Haps. 1 e. Uncq\ml lateral flaps. 

than the deeper ones. The operation wound, in an amputation 
performed by the circular method, has the form of a cone, the 
edge of the base of the cone corresponding to the cut margin of 
the skin and the apex to the bone (Fig. 412). 

Particular care should be taken not to pull down the skin before 
dividing it, othermse difficulty may be experienced in covering 
the end of the amputation stump, without undue tension. 

The skin and superficial fascia are first divided, and then 
retracted, so as to expose the deep fascia at a slightly higher 
level. Next, the deep fascia is divided in a similar manner, and 
retracted. The superficial muscles are now cut through and 
allowed to retract, and then the deep muscles. After this the 
periosteum is incised and dissected back for a short distance, 
and finally the bone is sawn through. The periosteum should 
be separated sufficiently to cover entirely the sawn end of 
the bone. 
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When a circular amputation is being performed, where there 
are few soft tissues, the skin and superficial and deep fascia are 
turned backwards in the form of a “ cuff,” so as to give more 
cutaneous covering for the stump. 

One disadvantage of performing an amputation by the circular 
method is, that the scar is nearly ahvays situated at the extremity 
of the stump, and is liable to injurious pressure and to form 
adhesions to the end of the bone. 

3. The elliptical or oblique circular method. — The skin 
incision in this operation has the foi-m of an ellipse, one ex- 
tremity being nearer the proximal portion of the limb than 
the other (Fig. 413). The manner of division of the different 
tissues is exactly similar to that adopted in an ordinary circular 
amputation. 



Fig. 412. — Diagrammatic representation of the stump of a limb when 
a eircular amputation has been performed. 

n. Skin and superficial fascia. I c. Deep muscles. 

li. Deep fascia and superficial I (!. Periosteum, 

muscles. ) c. Bone. 


The elliptical method is a good one, since the resulting 
scar is situated not over the extremity of the stump, but a short 
distance proximal to it. A movable cutaneous covering for the 
stump is thus ensured. 

4. The modified circular method. — In the modified circular 
method of amputation a circular incision is first made through 
the skin and fascia ; then one or two lateral incisions are made, 
Avhich extend proximally for a short distance. If two lateral 
incisions are made, we have two short flaps which may be 
rectangular in shape, or have the corners rounded off. The 
flaps in all cases are of equal length, and are composed of skin 
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<iu(l superficial and deep fasciie. Tlio furtlior stages of the 
operation arc similar to those in the circular method (Fig. 414). 

5. The modified elliptical or “ racket-shaped ” -method. — 
This form of amputation is a modification of the elliptical 
method, the incision being prolonged up the limb from the 
proximal extremity of the ellipse (Fig. 415). 


^lonKs OP Fashioning Fi.ai’s 


Three distinct modes of fashioning flaps are practised, but in 
my opinion the one Avhich is first described is that which fulfils 



Fig. 413. — Method of 
making an elliptical 
or oblifiue circular 
incision. 



Fig. 114.— Mo.lilie.1 
circular incision. 



Fig. 41."). — Moililied el- 
liptical or '‘racket- 
shaped ” incision. 


all ordinary operative requirements, and ought therefore to be 
adopted in almost every case. 

(a) By cuttmKj from without imvards . — Nearly all amputation 
flaps .should be made by cutting from without inwards, and 
never in the converse direction from within outwards. When a 
flap is fashioned by this method an incision is made through 
the skin and superficial fascia, marking out the size and shape 
of the flap. These tissues are retracted for a very short 
distance, and then the deep fascia is cut through. The flap, 
thus commenced, is dissected upwards for a variable distance, 
according to the case which is being operated upon, and then 
the muscles arc cut until the periosteum of the bone is reached. 
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This latter is cut through, either in a circular manner, or a hap 
is fashioned and separated from its connections with the hone 
for a sufficient distance, so that, when the section has been made 
through the bone, this cuff or hap of periosteum will form a 
complete covering for the end of the bone. For this method 
of making amputation haijs it i.s advisable to use a knife with 
a moderately short and stout blade. Fig. 445 illustrates a knife 
of suitable form. 

(b) By transfixion . — In this case a knife whose blade is 
ecpxal in length to at least half the circumference of the limb 
is used. The hrst incision transfixes the limb from side to side. 
Thus, in amputation of the forearm by this method, the knife 
is entered on one side, passes down to the bone, then across the 
limb in front of the bones until its point emerges on the oixposite 
side, half-way round the limb. a sawing movement the 
tissues are divided in a distal direction for the necessaiy 
distance. The edge of the knife is then turned towards the 
surface, and a cut is made outwards in such a manner that the skin 
is left longer than the muscles. The knife is then passed behind 
the bones, and the posterior flap made in a similar manner. 

This practice of fashioning flaps by the “ transfixion method " 
has almost entirely been discontinued, and rightly so, on account 
of the long and large instruments which are necessary for its per- 
formance, the large sterilisers which must be available for their 
efficient sterilisation, and also on account of the possibility of slit- 
ting the large blood vessels for the entire length of the wound. 

(c) By dissection . — This mode of forming an amputation flap 
is only occasionally employed. The shape of the flap is first 
marked out by making an incision in the skin and suixerficial 
fascia. These structures are retracted for a short distance, and 
then the muscles are divided and dissected up from the bone, so 
that the muscular flap has the shape of the original skin incision. 

Size of flaps. — The two flaps together have to cover the raw 
surface of the limb at the place of section, and hence must 
cori'espond with this in size, due allowance being made for 
retraction by the divided muscles. Two points must therefore 
be kept constantly in view — (1) That shrinkage in the flaj) 
always occurs immediately after division of the muscular strata, 
and also at a later period ; and (2) that full allowance for this 
shrinkage must always be made. A general rule, Avhich may 
be adopted as regards the length of amputation flaps, is that 
the length of the two flaps together should be equal to one and 
a half times the diameter of the limb at the level of the plane 
of section of the bone (in the thigh they should be a little 
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longer tliiiii this), and that in wkltli tliey should each be half 
the circumference of the limb at the same level. 

The quastion of contractility of Haps in amputations is of 
especial importance to the sm'gcon -who has gained most of his 
experience in the performance of amputations in one or more 
courses of operative surgery on the dead body. On this account, 
experience n'liich has been gained by operations upon dead 
material must be modified when a student commences to 
operate on the living tissues, in which the elastic and muscular 
tissues invariably contract or retract when they have been divided 
with the scalpel. When performing an amputation upon the 
living subject for the first time, the surgeon should take pre- 
cautions to ensure that the flaps when fashioned are sufficiently 
lo!Jg to cover the end of the .stuinp after retraction has taken 
place, and to rather err in making them too long than too 
short. If it should so hap})en that they arc too long it is an 
easy matter to remedy this defect ; whereas, if they are too 
short, a rcamputation has to be performed either then or at a 
later period. 

Position of ojycraior and assistant . — In all operations on the 
extremities above the wrist and ankle respectively, except in 
disarticulation at the left hip-joint, and in removal of the upper 
extremity, the operator should stand on the outside of the 
affected limb on the right side of the body, and inside on the 
left. His assistant in all cases should stand on the oiqjosite 
side, somewhat nearer the trunk. 

Vlien possible, in ampirtation operations, it will be found 
advisable for the ojjcrator to grasp the limb at the seat of pro- 
posed section of the bone with his left hand, so as to form a 
ready guide to the eye whilst fashioning the fiaps. 

Instruments for an^mtation or disarticxdaiion . — Any 
amputation or disarticulation can be performed with a small 
number of instruments, the only special ones being a saw of 
suitable size and shape, according to the part which is to bo 
removed, a pair of bone forceps, and a periosteal elevator. An 
elastic constrictor or tourniquet should always be at hand, in 
order to control the circulation when necessary. ^ 

AarPUTATIONS AXJ? Dl.SARTICt7LATI0X,S IX TirE 

Upper Extrejiity 

Removal of digits . — General considerations . — The removal 
by operation of a portion of the upper extremity, especially a 
portion of the hand, must only be carried 'out after the most 
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careful consideration by the operator of the best possible 
functional result which may be obtainable. The prehensile and 
grasping functions of the fingers and hand must never be lost 
sight of in the treatment of injm-ies and inflammatory and 
suppurative affections of these parts. Conservative and 
restorative surgery here finds the greatest scope for its in- 
telligent practice, and on this account it is in the hand that 
the greatest number of irregular and atyincal operations are 
performed. None of the artificial substitutes which are made 
to replace a hand are of the same value in producing the normal 
movements of the part, and therefore it behoves the surgeon to 
save as much as is possible of the different parts of the hand. 
This remark applies with especial force to the treatment of 
injuries and diseases of the thumb, since this digit is of the 
utmost importance in carrying out the imi:)ortant functions of 
seizing and grasping various objects. 

As a general rule, it may be asserted that the skin on the 
palmar aspects of the digits is the most suitable for forming 
a flap-covering to an amputation wound, on account of its 
extensive vascular and nervous supply ; therefore, other circum- 
stances being equal, it is strongly advised that the surgeon 
should, as far as is feasible, utilise the tissues from this aspect 
when fashioning flaps. When, however, unnecessary or even 
harmful shortening of a mutilated or diseased digit can be 
partially or completely prevented by obtaining flaps from the 
lateral or dorsal aspects, then in every instance of this kind the 
Surgeon should not hesitate to modify his proceedings so as to 
obtain the best functional result. As regards removal of a 
portion of the nerves which suiqffy a digit, this is not jjossible 
in the same way as in the more proximal j^arts of the extremity 
where the nerve trunks are of much larger calibi’e, and can 
readily be seen without carrying out a careful dissection. 
iSpecial attention is not directed to this point, on account of the 
difficulties in caiT)dng it out, and also of the imnecessary and 
harmful injury which is inflicted on the tissues of the flaps. 

In order to obtain the best functional result it is advised, 
after removal of a portion of a digit, whether through one of the 
phalanges or either of the intei’phalangeal joints, that the flexor 
and extensor tendons should be united together, over the end of 
the bone, by a few points of suture, and also fixed in a similar 
manner to the periosteum of the adjacent portion of the 
phalanx. 

When a disarticulation of a digit is performed at a metacarpo- 
phalangeal joint, the head of the metacarpal bone should be left 
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in every case xvlicvc it is iniportanl and desirable that the best 
possible functional result should be obtuined. When, hoxvover, 
the ap])earance of the hand is considered to be of more import- 
ance than the retention of its functions, as is often the case 
•when dealing witli ladies or men of the ju'ofcssional and higher 
classes, then the head of the metacarpal bone and the adjacent 
portion of the shaft should be removed. 

A finger may bo amputated through the second intcrphalangcal 
joint, the fir.st intcrphalangcal joint, or the metacarpo-phalangcal 
joint ; or one of the phalange.s ma}’ be divided, or the entire digit 
may be taken away together with its metacarpal bone. 

Anatomical considerations. — Position of the joints . — When 
the digits arc jxartially fle.xed three prominences are apparent 
on their dorsal aspect in the neighbourhood of the metacarpo- 
phalangeal and interphalangeal joints. In each case the joint 
lies distal to the prominence, this being formed by the head of 
the metacarjxal bone or idiahinx. The metacarpo-phalangeal 
joint is situated about one-third of an inch di.stal to the promin- 
ence of the knuckle ; the finst interphalangeal joint one-fifth 
or one-sixth of an inch l)C3’ond the ixrominencc formed by the 
distal extremity of the first i>halanx, and the second inter- 
phalangeal joint about one-tenth of an inch distal to the promin- 
ence formed bj' the head of the second phalanx. On the palmar 
aspect of the digits three transverse furrows are visible, the 
liroximal one two-thirds of an inch distal to the plane of the 
metacarpo-phalangcal joint, the middle one directly opposite the 
first interphalangeal joint, and the third or distal crease about a 
quarter of an inch proximal to the line of the corresponding 
joint. 

Ligaments . — The strong ligaments of the metacarpo-phalangeal 
and interphalangeal joints arc the two lateral ones. The palmar 
ligament is of medium thickness, wliilst on the dorsal aspect the 
aponeurosis of the extensor tendon takes the place of a 
ligament. 

Insertion of tendons . — The tendons of the flexor profundus 
digitorum are inserted into the palmar aspect of the bases of the 
distal phalanges ; those of the flexor sublimis digitorum into the 
lateral aspects of the shafts of the second phalanges ; the slips 
from the interossei and lumbricales and the extensor expansion 
into the lateral as^Jccts of the bases of the first phalanges ; and 
the extensor communis digitonnn into the dorsal aspect of the 
bases of the second and third phalanges (Fig. 115). 

Sheath of the flexor tendojis . — On the jiabnar aspect of the 
first and second phalanges there is a well-marked fibrous 
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canal, lined by a synovial slieath, and containing the flexor 
tendons. 

Amputation through the distal interphalangeal joint. — 
The following varieties of operation have been made use of : — 

(a) Long palmar flajj. 

(b) Long palmar and short dorsal flaps. 

Special instruments. — Narrow-bladed scalpel and short finger- 
knife, and the ordinary instruments for an amputation. 

Position. — The hand is pronated, and the adjacent fingers 
held aside by two strips of asejjtic gauze by an assistant. The 
surgeon stands or sits facing the limb. 

Operation. — (a) By a loncj palmar flap. — The phalanx to be 
removed is firmty grasped by the left hand of the surgeon, and 
the second interphalangeal joint flexed. A transverse incision 
is made across the dorsal aspect of the joint, extending half-way 



Fig. 416. — Diagrammatic representation of the manner in which the 
flexor and extensor tendons are inserted into the fingers. 


1. Metacarpal bone. 

2. First phalanx. 

3. Second phalanx. 

4. Third phalanx. 

a. Extensor ossis raetacarpi tendon. 


b. Extensor communis tendon. 

c. Flexor sublimis tendon. 

d. Flexor profundus tendon. 

c. Tendon of a lumhrical or inter- 
osseous muscle. 


round the digit. This incision should open the joint. The 
lateral ligaments are divided, and the edge of the knife, after 
cutting through the palmar ligament, is turned towards the tip 
of the finger, and then, by a slight sawing movement, a flap is 
cut. Care must be taken to make the extremity of the flaji 
almost square, so as to correspond with the dorsal incision. It 
usually comprises about tw’o-thirds of the pulp of the finger 
(Figs. 417 and 418). 

Any bleeding vessels present are ligatured, and then the flap 
is turned over the free extremity of the second phalanx and 
stitched to the margins of the dorsal incision. 

If a narrow'-bladed knife is not available, the palmar flap may 
be dissected up first with the scalpel, and disarticulation per- 
formed from the dorsal aspect as before. 

(^) % a short dorsal and a long p)alniar flap. — In this case a 
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short dorsal dap, one-third the length of the palmar, is dissected 
up before opening the joint. The other stages of the operation 
are similar to the preceding, with the exception that the palmar 
flap is correspondingly shorter. 

Amputation through the second phalanx of a finger. — 



Fig. 417. — Finger and Uiuinb, -.liowing position of skin incisions in amputation 
of distal plialanx l)y a long palmar flap. 


Whenever possible the amputation should be performed through 
the distal third of this phalanx, in order to preserve the inser- 
tions of the tendon of the flexor sublirais digitorum. Whether 
tins is practicable or not, tlio divided extremities of the extensor 
and flexor tendons should be sewn together over the exposed 



end of the bone, so as to render movements of the remaining 
portion of the digit as useful as possible. 

The amputation may be performed by the following methods ; — 
(ct) Long palmar flap. 

(6) Short dorsal and long palmar flaps. 
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(c) Equal anteroq^osterior flaijs. 

(cl) One long lateral flap. 

(e) Two unequal lateral flaps. 

(/) Equal lateral flaps. 

The first two of these methods are the best, and should be 
adojited whenever the condition of the part v'ill allow (Fig. 419). 

(a) By a long -palmar flap. — The hand being held as in the 
previous operation, the operator decides upon the level at which 
he will divide the bone. An incision is then made round half 

the circumference of the 
digit on its dorsal aspect, 
at the level of the proposed 
plane of section of the bone. 
The point of the knife is 
then entered at one ex- 
tremity of this incision, 
passed transversely across 
on the flexor aspect of the 
phalanx, emerging at the 
opposite side of the digit. 
By a series of sawing move- 



ments a palmar flaj) ^ 


to I 


Fig. 419.- 


inch is made, and the edge 
of the knife then turned 
towards the jJalmar surface, 
and made to cut its way 
outwards. The soft parts 
are retracted for a short 
distance, the periosteum 
divided, the section of the 
bone made with a finger 
saw, and the distal portion 
of the digit removed. 

Hmmorrhage is’ arrested, 
the divided tendons united and fixed to the iieriosteum, and the 
flap is then turned over the end of the Anger and sutured in 
position. ■ 


-Amputation of a finger through 
second plialanx. 


a. B.v long palmar flap. 

b. By unequal lateral flaps. 

c. By equal lateral flaps. 

tl. By a single long lateral flap. 


(l>) By a short dorsal and a long p>cdinar flap. — A short dorsal 
flap, one-third the length of the palmar one, is dissected up, 
and then the palmar flaji is fashioned as in the preceding case, 
but cut somewhat shorter. The further stages of the operation 
are similar to the preceding. j 

(c) By egxial antero-p)osterior flaps . — The plane of section of 
the bone having been determined, an incision is made com- 
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inencing at tlio lateral aspect of tlie finger, pas'ing downwards 
for i or # inch, then transversely acro=s the dorsum, and 
upwards on the opposite side. The flap marked out is dis- 
sected upwards, and a similar flap made on the palmar surface. 
The flaps are retracted, the tendons cut acrO'S, the j)erio'teum 
divided, and the bone sawn throuirh. 


Hemorrhage is arrested, the tendons united together and 


fixefl to the periosteum, 
and the margins of 
the flaps united ^^ith 
sutures. 

(d) Jiif ovc lon'j lateral 
jlaj ’. — The plane of sec- 
tion of the bone ha^•ing 
been decided upon, a 
vertical incision is made 
along the middle line of 
the dorsal as^^ect of the 
finger, commencing at 
this level and extend- 
ing do'^TOwards, for f 
inch. The incision is 
carried round to the 
palmar aspect of the 
finger, and then up■v^ards 
along the middle line 
on the palmar surface to 
a jwint opposite that 
at which it commenced. 
The flap, consistincj of 



skin and fa=cire, is dis- 
sected up to the plane 
of section. Tlien with 
the scalpel the soft tis- 
sues on the opposite side 
of the finger are divided 


Fio. 420. — Position and ‘^nape of incLnon in 
amputation of a linger through the meta- 
carpo-phalangcal joint. 

a. Without remo^ al of head of oorre^pondiiig 

metacarpal bone. 

b. With removal of h^^ad of in<='tacarpal bone, 
r. Icdex-finger. 

d. Little finder. 


transversely, together 


•uith the flexor and' extensor tendons, and the bone .sa-vsTi 


through. 

Hmmorrhage is arrested, the divided tendons .sutured together 
over the end of the bone and fixed to the periosteum, and finally 
the flap is adjusted over the end of the finger and fixed in 
position by sutures. 

(e) By tfo vneqval lateral Jlap ^. — ^The details of this opera- 
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tion are similar to those of the jireceding, mth the exception 
that a short flap is dissected back on one side and a longer one 
on the other. 

(/) By equal lateral flaps . — The incision on this operation is 
similar to that in the preceding, but it is carried for a shorter 
distance along the dorsal aspect of the finger, and two flaps of 
equal length are cut. 

Amputation through the proximal interphalangeal joint. — 

The best operation for this 
puriJose is that in which a 
long palmar and a short 
dorsal flap are made. 

Operation. — The level 
of the joint being defined, 
a short dorsal flap, ^ inch 
in length, is dissected 
back. The joint is then 
opened from above, and 
the palmar flap, § inch in 
length, formed by cutting 
distally on palmar aspect 
of the phalanx. 

Htemorrhage is ar- 
rested, the extensor ex- 
pansion on the dorsal 
aspect of the phalanx, 
and the flexor tendons 
on the palmar asjDect, 
brought over the end of 
the phalanx, joined to- 
gether, and feed in posi- 
Frcf. 421. — Anijmtation of a finger with the tion with SUtureS. The 
corresponding metacarpal bone. palmar flap is then ad- 

n. Po.sition of incision for third finger. iusted to the dorsal One, 

h. For index-finger. i i 

c. Fifth finger. and the margins united 

in the usual manner. 

Amputation of a finger through the metacafpo-phalangeal 
joint. — This is usually done by means of a “racket-shaped” 
incision. The finger which is to be removed being firmly 
grasped by the left hand of the surgeon, and the adjacent 
fingers being held aside with strips of aseptic gauze by an 
assistant, the incision is commenced in the middle line over 
the dorsal aspect of the corresponding metacarpal bone, ^ 
inch from its distal extremity. It is continued downwards to 
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the level of the joint, and then round one side of the 
finger across the palmar aspect just beyond the web, and up 
the other side till it reaches the vertical incision again. The 
flap having been dissected up on each side, the extensor tendon 
is divided, and disarticulation is performed from above. Any 
bleeding digital arteries are ligatured, the flexor and extensor 
tendons anchored bj' sutures to the periosteum, and the two 
flaps are brought over the convex extremity of the metacarpal 
bone and fixed by the insertion of sutures. 

If the patient belongs to the upper classes, and the appearance 
of the hand is of more importance than the utility for physical 
labour, the head of the metacarpal bone should be removed. 
This is effected by dissecting back the tissues covering it for a 
short distance, cutting through the transverse metacarpal liga- 
ment, and then dividing the shaft with a fine metacarpal saw. 
Bone forceps shoidd not be used for this purpose, since they arc 
liable to cause splintering of the bone. The later stages of the 
operation are as before. 

Amputation of a finger together with its metacarpal hone. 
— The plane of the carpo-metacarpal joint having been deter- 
mined, an incision is made along the dorsal aspect of the meta- 
carpal bone for its proximal two-thirds, and then round the 
finger just beyond the web in an oval manner, as in ‘ the 
preceding operation. The flaps are dissected away from the 
bone, the dorsal interosseous muscles being detached, and then 
with the point of the knife the carpo-metacarpal ligaments are 
cut through. Care must be taken in this part of the operation 
not to allow the point of the knife to travel into the tissues of 
the palm, in which case severe hemorrhage might ensue. When 
disarticulation has been performed the base of the bone is 
raised, the soft tissues on its palmar aspect separated, and the 
digit removed. 

All bleeding vessels having been ligatured, the margins of 
the wound are brought together and fixed by the insertion of 
sutures. 

In removal of the little finger with its metacarpal bone the 
incision is made along the ulnar side and not on the dorsal 
aspect. 

Amputation of the thumb at the carpo-metacarpal joint. 
— The distal part of the thumb being held by the left hand of 
the surgeon, an incision is made Avhich commences over the base 
of the metacarpal bone on the radial side. This extends down- 
wards to a point a short distance above the head of the bone, 
then obliquely round the dor-sal and ulnar aspects of the first 
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phalanx until the middle df the palmar aspect is reached. 
The incision is then continued round the thumb on its radial 
side, until it joins the first jiart of the incision on the proximal 
side of the head of the metacarpal bone. With the scalpel 
two flaps are now dissected up from the tissues of the thenar 
eminence and of the ulnar side of the thumb and its metacarjial 
bone, until the bones are exposed and separated from their 
immediate muscular and fascial connections. Disarticulation 
is performed from the dorsal aspect of the joint, care being 
taken to avoid the radial artery, as it dips in between the two 
heads of the first dorsal interosseous muscle at the base of the 
first intermetacarpal space. 

For the performance of this operation transfixion of the 
thenar eminence has been recommended, but in my opinion is 



Fig. 422. — Removal of thumb at carpo-metacarpal joint. 
a. Position of skin incision. 


not necessary. Section of the soft tissues is readily and 
effectively carried out by the procedure described. 

When the thumb has been removed in this manner all 
bleeding vessels are seized with forceps and ligatured. Finally, 
the flaps are brought together, and fixed by the insertion of 
sutures. 

Whenever possible a portion of the metacarpal bone of the 
thumb should be left, for the reasons which have already been 
discussed (p. 628). 

Amputation at the wrist-joint. — The general rules to be 
observed in the performance of an amputation through the 
neighbourhood of the -nTist are, that as much as possible of the 
limb should be preserved, that the inferior radio-ulnar joint 
should not be opened, and that the covering for the extremities 
of the bones should be derived chiefly from the tissues of the 
palm. 
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Indications. — {a) Extensive tuberculous affections of tlie 
wrist, together with other chronic inflammatory conditions 
of the carpus Avhich cannot be satisfactorily treated by 
excision. 

{b) Severe injuries Avhich cause destruction of the distal part 
of the hand. 

(c) Occasional cases of contraction of the hand folloAving 
burns. 


{d) Some cases of very advanced Dnpuytren’s contraction. 

(e) Some cases of mul- 
tiple enchondromata of the 

bones of the hand. 1 y 

^ The best form of am- 

putation through the Avrist- / \ \\ 

joint is by a long jjalmar /I j \ 

and a short dorsal flap. / \ / J 

Other methods are by / ^ 

equal antero-posterior flaps j \ d' 

by a long external lateral J ' / 

flap, and by the circular j / ^ / y j 

method. yj Y \ / 

(«■) By a long palnvir \ vT \ \ 

and a short dorsal fiain — 1 \ 1 

Posfifou.-— The patient is 1 \ 

placed in the dorsal posi- 1'^ \ 

tion, AA’ith the arm at right I 1 \ 

angles to the side, the 

forearm supinated, and the \ \ 

hand resting on a small \ j 

table. The surgeon stands 
• or sits opposite the end of Fie. 423.— Amputation at tlie Avrist by long 
.1 T 1 J • J. i. palmai' and short dors.al flaps. The dark 

the limb, and the assistant represents the palmar flap, and the 

opposite to him. A second dotted line the dorsal one. 
assistant controls the cir- 


culation in the brachial artery, either by digital pressure, or by 
applying some form of tourniquet. 

Operation. — The surgeon grasps the fingers Avith his left 
hand, an assistant abducts the thumb, the Avrist is extended, 
and tlie positions of the styloid processes of the radius and 
ulna defined. An incision is then made, commencing at the 
styloid process of the radius, passing vertically doAviiAvards over 
the thenar eminence to the middle of the palm, then transversely 
across the palm, and iiiuvards OA^er the hypothenar eminence to 
the styloid process of the ulna. The free extremity of this flap 
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should be slightly convex (Fig. 423). The flap is dissected uji, 
and made to include the deep palmar fascia, and if possible the 
superficial palmar arch as well as in its upper jjart, portions of 
the muscles of the thenar and hypothenar eminences, so as to 
preserve a good blood supply to the part (sufierficialis volaj and 
sui^erficial branch of the ulnar artery). 

The hand is now pronated and strongly flexed at the wrist, 
and a dorsal incision made from the styloid process of the ulna 
to that of the radius, across the dorsum of the wrist a short 
distance below the line of the joint. The extensor tendons 

being cut through, the 
wrist is further flexed, and 
the lateral ligaments of 
the radio-carpal joint are 
divided; and then, Avith a 
few strokes of the knife 
across the dorsal aspect of 
the Avrist and through the 
joint, the remaining liga- 
ments are cut through, and 
the hand finally detached 
by division of the flexor 
tendons. 

The distal extremity of 
the radius, the interarticular 
fibro-cartilage attached to 
the loAA'er end of the idna, 
and the inferior radio-ulnar 
joint, are uoav examined, 
and if there are any traces 
of disease this is removed 
by scraping Avith a sharp 
spoon, or, if the disease is 
extensive, the articular sur- 
faces of both bones may be saAvn off. If this is necessary, 
hoAA'ever, the moA'ements of pronation and supination are A'ery 
seriously interfered Avith. 

In all cases the apices of the radial and ulnar styloid ^ 
processes should be removed. 

The compression of the brachial artery is noAv relaxed, so as 
to render evident the arteries AA’hich have been divided. These 
are picked up \A'ith artery forceps and ligatured. The principal 
A'essels requiring, ligature are the radial branches of the ulnar, the 
sujjerficialis vohn, and the terminal branches of the anterior and 



Fig. 424. — Aiupntatioii of the wrist l)y 
equal clorsi-palraar flaps. 

a. Dorsal incision. 

Ii. Palmar incision. 
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posterior interosseous. The divided extensor and flexor tendons 
are now either joined together over the ends of the bones, or are 
flxed by sutures to the periosteum of the lower extremities of 
the radius and ulna. When this has been done the cutaneo- 
fascial flaps are carefully sutured. 

(b) By equal anterior and q^sterior jlaqis . — This operation ■ 
. may be performed when the condition of the skin of the palm 

does not allow of the previous operation being carried out. 
The details of the operation are similar to the preceding, with 
the exception that the two flaps 
are made of equal length (Fig. 

424). 

(c) By a long external lateral 
flaqx - — -This method of oj^eratiug 
should only be made use of when 
all the tissues of the ulnar side of 
the hand are extensively diseased 
or injured, and the distal i^art of 
the thumb is also rendered useless. 

Operation. — An incision is made 
which commences on the dorsal 
aspect of the wrist, somewhat 
nearer to the radial than the ulnar 
side, passes first downwards, then 
outwards, crossing the metacarpal 
bone of the thumb just below its 
head, then upwards over the thenar 
eminence, terminating at a point 
in front of the wrist corresponding 
to the point of commencement on ~ Amputation of tlie 

the dorsum. A horizontal incision Hap. Position of skin incision, 
is next made at the level of the 

wrist-joint, commencing at the dorsal extremity of the first 
incision, extending round the ulnar side, just below the stjdoid 
process of the ulna, and ending at the palmar extremity of the 
primary incision (Fig. 425). The flaiJ which has been outlined on 
the outer side is dissected up, care being taken to include in it 
some of the muscles of the thenar eminence. The flap is well 
retracted, the flexor and extensor tendons divided, and disarticula- 
tion performed, the joint being o^iened from the outer side. 

The bones, the bleeding ve.ssels, and the divided tendons are 
treated as in the preceding operation, and finallj^ the flap is 
brought over the extremities of the radius and ulna, and fixed 
in jiositioii by the insertion of sutures. 
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(d) By tlie circular inethod. — The skin of the forearm is 
drawn well upwards by the assistant, and a circular incision 
made through skin and superficial fascia at the • level of the 
carpo-metacarpal joints. This will include the proximal jmrts 
of the thenar and hypothenar eminences. The skin is then 
further retracted or dissected backwards in the form of a cuff, 
and the deep fascia and the underlying tendons cut through. 
These structures are retracted for a short distance, and then the 
Avrist-joint is ojDened and the hand removed. 

The vessels are secured, the bones and divided extensor and 
fiexor tendons treated as before, and then the soft jjarts are 
draAvn over the extremity of the limb and fixed by the insertion 
of sutures. 

Amputation through the forearm. — An amputation through 
the forearm may be performed in the folloAving Avays : (a) By 
unequal skin-flaps, longer dorsal and shorter palmar, AAUth 
circular division of the muscles ; (i) by lateral flaps ; (c) by the 
circular method. This last mode of operatioji is most suitable 
for amputation through the loAver third of the forearm ; it 
cannot be satisfactorily practised in the upper part. 

In the majority of instances, AA'hen performing amputations 
through the forearm and disarticulation at the elboAV-joint, the 
best results and the m(\st satisfactory stumps can be obtained by 
adopting the method of'\ “ antero-posterior ” cutanco-fascial flaps 
AA'ith deeper division ofl muscles, the flaps being of unequal 
length. There is not much to choo.se betAveen a long anterior 
and a short posterior njap and the reverse, although, in my 
opinion, a more satisfactlory stump is obtained by making the 
long flap anterior. Oftenl hoAA'cver, owing to the nature of the 
disease or injury, and the] parts of the forearm Avhich are most 
extensively involved, bettler results can be gained by making 
lateral unequal flaps ; auol Avhen this is the case the surgeon 
should not hesitate to adojbt one of these methods in preference 
to the antero-posterior one. \ An important factor in ensuring a 
movable stump is careful sulturing of the periosteum and flexor 
and extensor tendons, as alrjeady recommended and described. 

(u) Amjmtation through, \the forearm hy antero-jmsterior flajys. 
— The limb is prepared in tllie usual manner for an amputation, 
and an Esmarch’s tourniquetl is applied to the loAvor third of the 
upper arm, in(;rder to compivess the brachial artery and control 
htemorrhage. | 

Special instruments.- — The' most suitable knife is a small 
amputating knife, Avith a blat'e 3 or 4 inches in length. The 
saAV is the usual amputation r -aa'. 
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Position . — The aifected limb is fully extended, with the fore- 
arm pronated and held by an assistant. The surgeon stands on 
the radial side of the limb in the case of the right arm, and on 
the ulnar side in the case of the left. His assistant stands 
opposite to him. 

Operation. — The plane of section of the bones having been 



Fig. 426. — Transverse seetion of forearm fhrongb upper portion 
of lower fourth. 


1. Extensor longus pollicis. 

2. Extensor indicis. 

3. Extensor carpi ulnaris. 

4. Ulna. 

5. Tributary of anterior ulnar vein. 

6. Pronator quadratus. 

7. Ulnar nerve. 

8. Flexor caqii ulnaris. 

9. Ulnar artery and vena! coinites. 

10. Anterior ulnar vein. 

11 . ™ 

12 . 

13. ' 

14. Patmaris longus. 

15. External tendon of flexor profundus 

digitoruin. 

IG. Median nerve. 


17. Anterior radial vein. 

18. Flexor carpi radialis. 

19. Flexor longus pollicis. 

20. Radial artery, 

21. Supin.ator longus. 

22. Radial nerve. 

23. Extensor ossis metacarpi pollicis. 

24. Extensor carpi radialis longior. 

25. Extensor carpi radialis brevier. 

26. Radius. 

27. Posterior radial vein. 

28. Extensor primi internodii pollicis. 

29. Superficial vein. 

30. Extensor communis digitoruin. 

31. Anterior interosseous vessels and 

nerve. 

32. Radio-ulnar interosseous membrane. 


decided upon, the surgeon grasps the forearm with the left index- 
finger and thumb at this level. With the knife an incision is 
made, which commences at the level of the plane of section and 
passes vertically downwards for 2 or 3-J inches, according to the 
size of the limb, and then transverse^ across the extensor aspect 
to a point on the ulnar side half-way round the limb, the end of 
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the flap being made slightly convex. The incision is completed 
bj' continuing it along the ulnar margin of the limb to the level 
of the plane of section of the bones. The flap thus marked out 
is dissected up by a series of light .strokes with the knife ; it 
should consist of skin, superficial and deep fascia and at its 
base of some muscle. When the flap has been dissected up it 
is retracted by the assistant, and the hand is supinated. 

The second flap, which should be from U to 2{r inches in 
length, is formed on the palmar aspect of the limb by sweeping 
the knife from the ulnar to the radial side in a slightly curved 
direction, so as to give its extremity a broadly convex outline. 
It is dissected up in a manner similar to the preceding, and then 
both flaps are fully retracted by the assistant. 

The muscles are next divided by a scries of circular cuts 
down to the bone, the periosteum is cut through at a point 



Fig. 427.— Amputation of the fore.arm by antero-po.sterior llai)s. 
a. Line of anterior incision. | b. Line of posterior incision. 


-5 inch below the level at which the saw is to be applied, and 
separated upwards for this distance with a periosteal elevator. 
The bones are then sawn across. In doing this, care must be 
taken not to cause splintering. This is avoided by the assistant 
holding the limb steady, and the surgeon sawing with a series 
of light sweeps. The forearm should be fully supinated while 
the bones are being sawn. 

The blood vessels, of which there are four main ones, — radial, 
ulnar, and anterior and posterior interosseous, — are sought for 
and ligatured. The radial lies under cover of the supinator longus 
in close proximity to the radius. The ulnar lies beneath the flexor 
carpi iilnaris, anterior to the ulna. The anterior interosseous 
lies on' the anterior aspect of the interosseous membrane. The 
posterior interosseous in the upper part of its course lies between 
the superficial and deep layers of muscles, whilst in the lower third 
of the forearm it is generally on the interosseous membrane. 
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The “ cuffs ” or flaps of periosteum are sutured over the ends 
of the bones. 

Any tags of tendon which may appear on the surface of the 
wound are cut away, if necessary, and the cut ends of the flexor 
and extensor tendons united by sutnres, or fixed to the periosteum. 
The flaps are next brought over the ends of the bones, and fixed 
together by the insertion of sutures. 

(b) By lateral flayts . — In performing an amputation through 
the forearm by the lateral flap method the incisions are made in 
a vertical direction along the dorsal and palmar aspects of the 
limb. In other respects the operation is similar to that above 
described. 

Some surgeons recommend that the flaps should be formed by 
transfixion, but this method presents no advantage over the one 
detailed above, and moreover the fiajis cannot be shajjed with 
such great accuracy. 

(c) By the circular method . — This operation is onty suitable 
for an amputation through the lower third of the forearm. 

Position . — The limb is extended and abducted, the forearm 
supinated, and the hand held by an assistant. The surgeon 
stands on the radial side when oiDerating irpon the right limb, 
and on the ulnar aide when operating upon the left. 

Operation. — The level of the section of the bone having been 
marked out, the left hand of the surgeon retracts the skin 
upwards. Then the knife is passed round the limb from below, 
and a circular incision is made 2 to 3 inches distal to the plane 
of section. This incision divides the skin, superficial and deep 
fasciae, and then these tissues are dissected upwards as far as 
the level at which the bones are to be sawn. It is usually con- 
venient to turn them back in the form of a cuff. A second 
circular incision is now made through all the remaining soft 
tissues down to the bones, the muscles being allowed to retract, 
and the periosteum divided at a slightly higher level. The 
periosteum is separated from the bones for about inch, and 
then the bones are sawn across. The blood vessels are 
ligatured, the periosteum and tendons fixed by sutures, and 
the soft parts are drawn over the end of the stump and sutured 
in the usual manner. 

Amputation through the elhow-joint. — This may be per- 
formed by the following methods : — (a) By autero-posterior 
flai)S ; (6) by unequal lateral flaps ; (c) by the elliptical method ; 
(cl) by the circular method. The best methods of amputating 
through the elbow-joint are by a long anterior and short posterior 
flap, and by the elliptical method. Both these operations provide 
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a tliick musctilar covering, well supplied with blood vessels, for 
tbe end of tbe humerus. 

The circular method is easy in its performance, and gives a 
small wound, but does not afford such a good covering for the 
end of the bone, while the scar is left in an exposed situation. 

The anterior and lateral aspects of the lower extremitj’’ of the 
humerus are well covered with muscles, the posterior aspect 
being more superficial. The internal condyle is situated at a 
lower level than the external, and is more prominent. This 
must be borne in mind wlien disarticulating. 

(a') By a long anterior and a short 2 )oster{or Jlagn — The skin 
is rendered aseptic, and htemorrhage is controlled by the appli- 
cation of an Esmarch’s elastic tourniquet to the middle of the 
upper arm. 

Position . — The limb is somewhat abducted from the side, and 
held by an assistant in a position of complete supination, with 
the elbow slightly flexed. Tlie operator stands on the radial 
side of the right limb, and on the ulnar side of the left limb. 

Operation. — The positions of the internal and external condyles 
of the humerus are determined, and a point selected 1 inch below 
the internal, and another 1^ inches below the external. With a 
short amputation knife an incision is made which commences at 
the first point (in the case of the right limb), extends downwards 
along the ulnar margin for 3 inches, then almost transversely 
across the front of the forearm, and upwards on the radial side 
to the point 1^ inches below the external condyle. 

The extremity of the flap is cut somewhat convexljq and then 
dissected npwards. The flap at first consists of the .skin and 
fasciiB, and then of mu.scle as well. 

The margins of the first incision are joined across the posterior 
aspect of the limb by making a cut from one side to the other, 
in such a manner that a flap about one-third the length of the 
anterior is fashioned. This is dissected back to its base, and 
then both flaps are well retracted by the assistant. Any remain- 
ing muscles or other soft tissues in front of the joint are now 
divided. The joint is opened on the outer side, the ligaments 
cut through, and disarticulation completed by cutting out 
behind. The tendon of the triceps is the last part to be 
divided. The brachial artery is secured as it lies in front and 
almost in the centre of the stump, the elastic tourniquet is 
relaxed, and the various small vessels of the arterial anastomosis 
about the elbow-joint picked up with artery forceps, and liga- 
tured. The main nerve trunks are dissected free for 1 inch above 
the plane of section of the limb, cut tlirough, and removed. The 
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flaps are then brought into apposition, and fixed by the insertion 
of sutures, after uniting the divided muscles and tendons Avith 
several points of suture over the end of the bone, and fixing them 
to the ligaments. 

It is usually advisable to leave open one angle of the Avound, 
so as to proAude for the escape of secretion from the remaining 
part of the synovial membrane of the joint. 

(i) By iineyual lateral flaps . — If this method is employed 
the incision is made from the front of the elboAv-joint, terminat- 
ing behind the olecranon. Tiie long flap may be either external 
or internal, according to the state of the tissues at the time of 
operation. 

(c) By the elliptical method . — The proximal extremity of the 
ellipse .should be situated on the extensor aspect of the limb, 
immediately above the upper border of the olecranon process of 
the ulna, and the distal extremity on the flexor aspect of the 



Fig. 428. — Amputation at tlie elbow-joint. By an elliptical incision. 

«. Position of anterior part of incision. 
h. Position of posterior part of incision. 


forearm, just beloAV the junction of the upper Avith the middle 
third. 

An incision is made AA'hich marks out the ellipse, commencing 
above and behind, extending dowiiAvards to the loAA'est point in 
front, and then upA\wds again to the olecranon behind (Fig. 428). 
As the surgeon makes this incision the limb, Avhich is held by an 
assistant, is rotated so as to expo.se the parts Avhich are being 
cut. The skin and fascife are retracted and dissected up for a 
short distance, and then the soft tissues in front of the elboAv- 
joint are divided Asdth the knife, so as to form a muscular 
anterior flap. This flap is retracted by an assistant, and the 
remaining soft tissues diAuded until the anterior asjiect.of the 
elboAv-joint is laid bare. The joint is opened from the outer side 
by dividing the external lateral and the anterior ligaments, and 
disarticulation is comxfieted, as in the preceding operation. 

Hfemorrhage is arrested, the distal portions of the large 
nerve trunks excised, and the margins of the flap brought 
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togetlier and sutured. The resulting .scar i.s situated on the 
posterior aspect of the stump. 

Amputation through the upper arm. — An amputation may 
be performed through the ujjper arm at any point from tlie 
tuberosities to the condyles of the humerus. Whenever possible 
a part of the humerus should be left behind, in order to provide 
a stump to -which an artificial limb may be attached. 

The forms of amputation which are practised for removal of 
the limb are, in the lower third, usually the circular method; 
in the middle and u^jper thirds, either the circular amputation, 
01 ’, more commonly, amputation by antero-posterior cutaneo- 
fascial flaps, with circular division of the muscles, 

(a) Amjntiation hy the circular method. — Position . — The 
patient is placed in the dorsal posture, with the afi’ected limb 
abducted, and held horizontal. One assistant grasps the hand 
and forearm so as to manipulate the limb during the operation. 



Fig. 429. — Amputation through the upper arm hy tlie circular method, 
a. Skin incision. 


and the other stands on the right of the operator. The surgeon 
stands on the radial side of the right limb and the ulnar side 
of the left. 

Operation. — The site of section of the bone being determined, 
a circular incision is made through the skin, superficial and 
deep fascite, 2-^- to 3 inches distal to the plane of section of the 
bone. 

The divided tissues are dissected upwards, and turned back 
in the form of a cuff. The superficial muscles are divided and 
allowed to retract, and then the deeper muscles cut through 
by making a circular sweep round the limb. Whilst these 
incisions are being made the limb is rotated, as required, by the 
assistant who has charge of it. 

The bone is then freed from its periosteum for a short 
distance, and sawn through in the usual manner. 

The brachial artery is secured in the antero-internal jiart of 
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the -woimcl, and a ligature applied. The elastic ligature which 
controls the brachial artery (or the fingers of the assistant, if 
digital compression has been made use of) is relaxed, and any 
bleeding vessels tied. The separated periosteum is sutured over 
the sawn end of the humerus, the distal 'portions of the large 
nerve trunks excised, and the divided muscles sutured to the 
periosteum, and to one another. 

The margins of the wound are then brought together in an 
antero-posterior direction, and united by the insertion of a series 
of sutures. 

(i) Am2mtation hy skinjlajis, ivith circular division of the 
muscles . — The relative lengths of the anterior and posterior flaps 
in this operation depend upon the condition of the tissues of the 
limb. 

As much of the limb as possible should be saved, and the 
skin flaps taken from the 
most healthy part. 

Position. — The posi- 
tions of patient, surgeon, 
and assistant are similar 
to those of the preceding 
operation. 

Operation. — An inci- 
sion is made commencing 
on one side of the limb, 
extending downwards for 
3 or 4 inches, then trans- 
versely across to the op- 
l^osite side, and upwards 
for an equal distance. The width of this flap ought 'to be half 
the circumference of the limb. Its distal extremity is made 
slightly convex. 

The incision divides the skin, superficial and deep fascite, and 
then the flap is dissected up to its base by a series of light cuts. 
Next, a shorter posterior flai>, about one-third of the length of 
the anterior, is fashioned in a similar manner. Both flaps are 
retracted bj^ an assistant, and the muscles divided bj^ a circular 
sweep of the knife down to the bone. The periosteum is cut 
through, separated from the bone, and retracted for a short 
distance, and the bone sawn across. 

Hsemorrhage is arrested in the usual manner, the divided 
tissues treated as described in the previous operation, and the 
margins of the flaps united by the insertion of sutures. 

In the lower third of the irpper arm the brachial artery lies 



Fig. 430.— Method of di'^sectiiig hack cuff 
of skin and fascire. 
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anterior to the shaft of the humerus, in the upper two-thirds it 
lies away from the bone on its inner side (Fig. 431). 

In the formation of the flaps some surgeons adopt the “ trans- 
fixion ” method. This presents no advantage, however, over the 
one above described, and, in my opinion, ought not to be 
practised, for reasons alreadj^ given. 



Fig. 431. — Transverse section througli middle of upper arm. 


1. Triceps. 

2. Musculo-spiral nerve and sup- 

erior profunda artery. 

3. Cephalic vein. 

4. Supinator lonjfus. 

5. Brachialis anticus. 

G. Brachi.alis anticus. 

7. Biceps humeri. 


8. Brachial artery. 

9. Median nerve. 

10. Internal cutaneous nerve. 

11. Ulnar nerve. 

12. Basilic vein. 

13. Musculo-cutaneous nerve. 

14. Triceps. 

15. Humerus. 


Amputation or disarticulation at the shoulder-joint. — A 
con.siderable number of operations have been devised for the 
removal of the upper extremity at the shoulder-joint. One of 
the best of these is that by the racket-shaped incision now to be 
described. 

Position . — The patient is placed in the dorsal posture, with 
the affected shoulder projecting slightly beyond the edge of the 
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operation table, and if necessary a sandbag placed between the 
shoulder-blades. The surgeon stands on the outer side of the 
shoulder, one assistant grasps the upper extremity at the elbow 
and rotates it as required, a second assistant may control 
luemorrhage by applying digital pressure to the subclavian 
artery, whilst the third assistant helps the operator by retract- 
ing the flaps, seizing bleeding vessels, etc. 

Operation. — An incision is made commencing immediately 
below the clavicle, and on the outer side of the coracoid pro- 
cess. It extends doAvnwards for a .short distance through the 
anterior fibres of the deltoid, and through the pectorali.s major 
close to its insertion, winds 
around the outer and pos- 
terior asf)ects of the arm, 
then across the inner aspect 
just below the folds of the 
axilla, and finally upwards 
until it joins the vertical 
portion of the first incision 
(Fig. 432). In making the 
anterior, external, and pos- 
terior parts of the incision 
the tissues are divided down 
to the bone, but on the 
inner side the skin and 
fascite are alone divided. 

The vertical part of the 
incision should open the 



capsule of the shoulder-joint. 
The brachial artery may now 
be sought for at the inner 
side of the arm, separated 


Fig. 432. — Amputation at Uie .shouldor- 
joint. Po.sition of external iiici‘iioii. 

a Coracoid process. 

b. Vertical part of incision. 

c. Circular part of incision. 


from its connections, liga- 
tured, and cut through. A flap is next dissected upwards on 
the inner side, comprising all the muscles, the subscapulari.s 
being detached from the lesser tuberosity of the humerus. 
The limb is now internally rotated, and an external flap 
dissected outwards in a similar manner, the supra- and infra- 


spinatus and teres minor muscles being detached from the 
greater tuberosity of the humerus. The remaining part of the 
capsule is divided behind, and a cut made downwards and 
outwards beliind the bone until the limb is freed from it'; 


connections with the trunk. 

As the posterior part of the section is being made the flaps 
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arc Avell retracted; and if the brachial artery has not been 
ligatured at an earlier stage it is now grasped by an assistant, 
or seized with pressure force 2 )s. 

The brachial artery is tied, together Avith any bleeding points 
lieeoming Ausible, as the [pressure on the subclaAuan artery is 
relaxed, and the large neiwe-trunks dissected upwards for 1 inch 
and cut across. 

The entire Avound is sponged dry, and the margins of the 
flaps united by the insertion of sutures. A drainage tube may 
be 2)laced iu one angle of the wound if there is much oozing, and 
removed at the expiration of twenty-four to thirty hours. 

In some cases it may be adA'isable, owing to the condition of 
the tissues in the neighbourhood of the .shoulder-joint, to make 
a U-shaped flap, consisting chiefly of the deltoid muscle and 
the tissues superficial to it. The preceding operation, hoAA’ever, 
is generally the more suitable one, and can most often be 
employed AAith good results. 

Amputation of the upper extremity. — Amputation of the 
uijper extremity comprises remoA’al of the arm, including the 
sca^jula and the outer tAA'o-thirds of the clavicle. The inner 
third of the clavicle is usuallj' not removed unless the bone is 
extensively implicated in a malignant groAATh. 

Indications. — (a) Severe injui-ies involving destruction of the 
entire upper extremity, such as gunshot Avounds, or machinery 
accidents. 

(h) ^Malignant disease in the region of the shoulder-joint in- 
Amlving the scapula or clavicle, Avith infiltration of the lymphatic 
glands in the axilla. 

(c) Some cases of extensiA^e tuberculous disease extending 
from the shoulder-joint into the adjacent tissues. 

(d) Some cases of carcinoma of the breast in Avhich the con- 
tents of the axilla are extensively involved. 

Special instrumejits. — Bone forceps, periosteal elevator, small 
saAV, lion forceps. 

Position . — The position of the ^^f^tient, operator, and 
assistants varies during the operation. In the first stage the 
patient is placed in the dorsal irosition, Avith the affected 
shoulder projecting somewhat beyond the edge of the operation 
table. A sandbag is placed between the scajralfe, so as to 
raise the diseased shoulder. The arm lies by the side. The 
surgeon stands on the outer side of the affected limb, Avith an 
assi.stant on each side of him. 

In the second stage the arm is draAvn away from the body, 
and the surgeon stands betAA’een the limb and the trunk. 
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In the third stage the arm is carried over tlie chest towards 
tlie opjoosite side, and the surgeon stands on the outer side of 
the liinl). 

Operation. — Tlie operation itself may Ije conveniently divided 
into three stages — (a) Inci.sion over and removal of the middle 
third of the clavicle, and ligatare of the subclavian vessels in the 
third part of their course ; (h) formation of the anterior flap, 
and division of the brachial plexus ; (c) formation of the posterior 
flap, ligature of the posterior scapular and suprascapular arteries, 
and detachment of the limb. 

First Stage. — Incision over and removal of the middle third 
of the clavicle, and ligature of the sidmlavian vessels, in- the third 
■part of their course. — An incision is made commencing over the 



Fig. 433. — 'Removal of upper extremity, ineludiiig the 
scapula. Position of external incisions. 


junction of the inner -with the second fourth of the clavicle, and 
extending along this bone to just beyond the acromio-clavicular 
articulation. This divides all the soft tissues, including tlie 
periosteum, down to the lione. With a periosteal elevator the 
periosteum is detached from the clavicle, this detachment being 
aided by its division in a circular manner by the knife at the 
inner part of the wound. The soft parts arc held aside with 
retractors, and the bone sawn through with a small saw at the 
junction of its inner and middle thirds. The outer portion of 
the bone is drawn outwards with lion forceps, and the soft tissues 
attached to its deep aspect separated. The bone is again .sawn 
through at the junction of the middle and outer thirds, and the 
separated segment removed. The .subclavius muscle will now be 
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seen IjTng in tlie bottom of the wound. It is cut tlirougb just 
l^ej'oud its attachment to the cartilage of the first rib, and turned 
aside, thus exposing the subclavian artery and vein. At the 
outer border of the first rib these structures are separated from 
their connections with the surrounding tissues, and a double 
ligature passed around each. These ligatures are tied so as to 
leave about f inch of the vessel between them ; the vessels are 
then divided. The artery is ligatured and cut across before the 
veins, so that the limb may not remain engorged with blood. 

Second Stage . — Formatwn of the anterior jiaj) and division 
of the brachial 2)1 exits. — The patient is drawn farther over the 
edge of the table, the arm pulled away from the side, and the 
surgeon takes up his position between the limb and the trunk. 

A curved incision is then made, which commences at the 
middle of the clavicle, and extends downwards and outwards to 
the outer side of the coracoid process, and then over the anterior 
]>art of the deltoid muscle to the anterior fold of the axilla. It 
then crosses the upper arm at its junction with the axilla to the 
posterior fold, and finally doAvnwards and backwards to the 
inferior angle of the scapula. The limb is raised and rotated by 
an assistant, as this incision is being made. 

The incision first divides skin and fascire, a flap being dissected 
up, and the pectoral muscles cut through. The flap thus separated 
is retracted to the inner side, so as to expose the brachial plexus, 
the cords of vdiich are cut through just beyond the outer margin 
of the first rib. At the lower jjart of the incision the latissimus 
dorsi is divided a short distance from its attachment to the 
humerus. 

Third Stage . — Formation of the 2 )osterior fla2), ligature of 
the 2)Osterior scapular and suprasca2ndar arteries, and detach- 
ment of the limb. — The limb is drawn across the chest by an 
assistant, so as to expose the posterior aspect of the scapular 
region. 

An incision is made commencing over the acromio-clavicular 
articulation at the outer extremity of the first incision, and 
extending downwards and backwards over the spine of the 
scajiula to the lower extremity of the second incision. This 
divides skin and fascim only. The flaji is dissected backwards, 
the trapezius muscle being cut through just beyond its insertion 
into the clavicle and scapula, until the sujierior angle and verte- 
bral border of the scapula are exposed. 

The limb is now allowed to hang down by the side, the 
anterior and posterior flaps are retracted, and then by a series of 
cuts the muscles which are attached to the vertebral border, the 
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superior angle, and the superior border (rliomboideus major and 
minor, levator angulse scapulae, omo-byoid, and serratus magnus) 
are cut tlirougb, and the arm removed. The suprascapular artery 
is secured as it passes over the suprascapular notch, and the 
posterior scapular at the superior angle of the scapula. All 
bleeding points are picked up witli pressure forceps, and ligatures 
applied. 

Clositre of external ivouncl . — The margins of the flails are 
brought together and fixed in i)Osition by the insertion of a 
series of interrnpted sutures. The lower angle of the wound 
sliould be loft open, and a drainage tnbe inserted, which should 
be removed at the expiration of twenty-four to thirty-six hours. 

Aseptic dressings are applied, and fixed in position by firm 
bandaging. 

Ajiputations in the Lower Extremity 

Whenever the surgeon has in contemplation removal of a 
portion of the lower extremity, either on account of injury or 
disease, he should bear in mind that the main function in man 
of the lower extremities is locomotion, and that all operations 
should leave the remains of the limb in the best condition for 
performing this function. Thus, when dealing with removal of 
the toes or parts of them, especial care must be taken not to 
leave anj’- irregular or sharp prominence of bone which after- 
wards may easily cause abrasions of the overlying skin, and 
hence become the seat of commencement of inflammatory affec- 
tions ; and also, when removing a portion of the foot, the main 
flap, if possible, should always be taken from the plantar asjject, 
on account of the thicker covering of epithelium, and its especial 
fitness for coming in contact with the ground in walking. 
When the skin on the dorsal aspect of the foot is utilised for 
the main flap, and hence is made to form part of the covering 
of the sole, it is very unsatisfactory owing to its unsuitability for 
continued pressure. For those patients for whom it is decided 
that an amputation through the limb above the aulcle is 
necessary, the operator must have for his goal, in addition to 
removing the diseased or injured tissues, the creation of a stump, 
which shall have been so designed that it jiermits the instru- 
ment maker to fit an artificial limb, which shall be the most 
suitable for the position in life in which the patient is placed. 
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toes, tliat the flaps should be so fashioned that the scar is not 
placed on the plantar aspect. 

An amputation of a toe may be performed either through the 
terminal interphalangeal or the metatarso-phalangeal joints, in 
most cases the latter being the better oj^eration. Amputations 
through other parts of the toes are as a general rule not advis- 
able, since the stump -which is left is of no practical use, and 
often becomes a source of irritation. 

When undertaking operations for the removal of the toes, on 
account of congenital deformity, injury, or disease, it is not 
necessary to adhere to the rule -which was recommended in 
connection with amputations of the fingers, — to save as much 
of the digit as possible, — since, in the majority of patients, better 
functional results are obtained by removing an entire toe than 
by removing a portion of it. An exception to this is the case 



Fig. 434. — Amputatiou of distal phalanx of great toe. Skin incision. 

when inflammatory or tuberculous affections of the great toe are 
being dealt with, since here better functional results are obtained 
by resection of the diseased portions of the toe than by removal 
of the entire digit. Removal of an entire toe, with the exception 
just mentioned, does not seriously impair the usefulness of the 
foot for locomotion ; hence it is usually preferable to excise the 
toe, instead of adopting a conservative method and removing 
only the diseased or deformed portion. This advice especially 
applies in the case of “ hammer toes,” where undoubtedly better 
results are secured b}^ amputation at the metatarso-phalangeal 
joint, than by excision of the deformed articulation. 

Another exception should also be noted in connection xvith 
the surgery of the toes, — as regards the' treatment of dry 
gangrene. Here it is better to wait until the line of demarcation 
between the dead and living tissues has become apparent, and 
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then to remove the dead portion of the digit at this line. The 
reason for this rccommendatio7i i.s, that if the ordinarj’ rule of 
removal of the entire toe he carried out it usually happens that 
gangrene of the flai).s and incised .surfaces follows. 

Amputation of the distal phalanx — (a) Of the great toe. — 
The best result is obtained by making a large plantar flap. 

Operation. — An incision is made commencing on the tibial 
aspect of the toe just beyond the line of the articulation, passing 
downwards nearly to the extremity, their transversely across the 
pulp, and up along the fdnilar side to a point immcdiatel}' below 
the line of the joint and oiiposite its commencement. The too 
is fully extended bj^ an assistant, whilst the surgeon dissects 
back the flap until the line of the joint is reached, the plantar 
ligament being divided at this stage. The surgeon now takes 



Fin. 43.'i. — Appcnr.iiice of toe when plialaii.N lia"; liccii removed. 


hold of the toe, fully flexes it, and makes an incision across its 
dorsal aspect. 'J'hc joint is opened from above, the extensor 
longus hallucis tendon divided, and the lateral ligaments cut 
through from without inwards. The toe is now separated from 
its connections, and can be removed (Figs. FM-doO). 

Tlie digital arteries are picked up with pressure forceps and 
ligatured. The extensor and flexor tendons are fixed by scvcr.il 
points of suture either to one another, or to the iicriosteum and 
ligaments. The plantar Hap is brought over the en<l of the first 
lihalanx, and the margins of the incision united by the in'Crtion 
of sutures. 

(/>) Of one of the four outer toes. — This operation differs in 
no essential respect from the preceding one. 

Amputation through a metatarso-phalangeal joint— (") Of 
the great toe. — ()n account of the large size of the lamd of die 
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metatarsal bone it is strongly recommended that it should be 
removed in all cases. When this is being done the bone should 
be sawn obliquely, so as to remove more than the tibial aspect. 
Care also must be taken to make the flaps sufticiently large to 
afford a complete covering for the sawn surface. 

Operation. — An incision is made commencing just above the 



Fig. 436. — Appearance of toe when operation is completed. 


head of the first metatarsal bone, extending downwards to below ■ 
the line of the joint, then around the plantar aspect of the too, 
and upwards upon the fibular side, and across the dorsum until 
the vertical incision is reached (Fig. 437). It is usually advisable 
to cut the tissues on the plantar aspect somewhat longer than on the 
dorsum, and the incision may reach as low as the interphalangeal 



joint. The soft tissues are divided down to the bone and 
dissected up, the sesamoid bones being left in connection with the 
head of the metatarsal bone. The flaps are retracted, the tendons 
cut through, and the joint opened from above. The ligaments 
are then divided, and the toe removed. 

With a metacarpal saw the head of the bone is removed, the 
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saw cut being made in an oblique direction, so as to remove 
more from tlie til)ial aspect, and so avoid leaving a large pro- 
minence. The sesamoid bone also should be removed. 

The digital vessels are ligatured, the tendons fixed by sutures, 
and the flaps brought together, and fixed in ajjposition by 
sutures. 

(/j) Of the little toe. — An incision is made commencing just 
above the head of the fifth metatarsal bone, and somewhat 
nearer the dorsal than the plantar aspect. This passes ver- 
tically downwards to a point well below the line of the joint, 
and then around the toe in an oval-shaped manner until it joins 
the vertical part of the incision. The soft tissues, including the 
tendons, are divided, the flaps dissected up, retracted by an 
assistant, and disarticulation eftected by cutting through the 
ligaments from without inwards. The head of the metatarsal 
bone is now removed, either with a saw, or cutting bone force] )s. 

The digital vessels arc ligatured as before, the tendons fixed 
by sutures, and the flaps brought into apj)osition, and sutured. 

(c) Of the second, third, or fourth toes. — The toes on each 
side of the one to bo removed are held aside with asei)tic gauze 
by an assistant. The .surgeon grasi»s the toe in his loft hand, 
and makes a rackct-shaimd incision, commencing over the dorsal 
aspect of the corresponding metatarsal bone, extending down- 
wards to a point just above the mctati\rso-i)halangeal joint, and 
then around the too at the level of the web. The flai)s so 
marked out arc di.s.sccted up, the edge of the knife being kc{)t 
towards the bone, and the extensor tendons cut through. 

The joint is oj)ened from above, disarticulation conii)leted, and 
the digit removed. The head <»f the metatarsal bone .should be 
removed in nearly all cases. 

The digital vessels arc ligatured, the tendons fixed by sutures, 
and the margins of the flaps are bn)ught together, and fixed in 
ai)i)osition with suturc.s. 

Amputation of a toe together with its metatarsal bone— 
(a) The great toe and metatarsal bone. — A ]>nint is selected 
on the tibial side of the internal cuneiform bone .‘-oniewhat 
nearer the dorsal than the ])lantar as{)ect. An incision is made 
commencing at this jioint, and extending vertically along tlie. 
shaft of the metatarsal hone to a jKiint luMiIy <i]ipo-i(e tljc 
metatarso-phalangeal joint, and then around the toe in an oval- 
shaped manner, as in disarticulation at the metatar-o-jihal.ingeal 
joint. 'I'he soft tissues, including tin* tembms. are di\iiied dfosn 
to the bone, and the flaps di.ssected up. fl lie-e are belli a-ide 
by an assistant, and the toe forcibly lailled lor.ud- th'- t!b’.;i> 
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side by the surgeon, and freed from its connections with the 
soft tissues by a few strokes of the knife, care being taken to 
avoid the dorsalis pedis artery, as it passes through the jjroximal 
part of the first internietatarsal space. The joint is then opened 
from the dorsal aspect, the ligaments cnt through, and the toe 
removed. 

The digital vessels on the margins of the flaps are jjicked up 
with pressure forceps and ligatured, and the tendons fixed with 
sutures. The margins of the flaps are bronght together, and 
fixed in ai^ijosition by the insertion of sutures. 

(b) The little toe and metatarsal bone. — The prominent 
base of the fifth metatarsal bone projects backwards for some 
distance beyond the line of the tarso-metatarsal joint. 

The apex of the tuberosity of the fifth metatarsal bone is felt 
for on the fibular margin of the foot, and an incision made 
commencing at this point, and extending distally in a vertical 
direction nearly to the metatarso-phalangeal joint, then round 
the toe in an oval-shaped manner’, as in the irreceding oireration. 
The soft tissues are divided down to the bone, and the flaps 
dissected up, and retracted by an assistant. The toe is then 
forcibly pulled towards -the fibular side, and the connections of 
the metatarsal bone with the soft tissues cut through. The 
joint is opened from above, the ligaments divided, and the toe 
removed. 

The digital vessels are ligatured, the divided tendons fixed, 
and the flaps brought together and sutured. 

(c) The second, third, or fourth toe and metatarsal bone. 
— The line of the metatarso-2jhalangeal joint is defined, and 
an incision commenced on the dorsal asjrect of the base of the 
metatarsal bone of the toe to be removed. This extends down- 
wards in a vertical direction to a point just above the head of 
the metatarsal bone, and then round the jdantar aspect of the 
toe in an oval-shaped manner. The soft tissues are divided 
down to the bone, and the flajjs dissected ujj, care being taken 
to keejj the edge of the knife always turned towards the bone. 

The toe is then forcibly extended, whilst the surgeon cuts 
through the interosseous muscles, and other soft structures with 
which it is connected. The joint is opened from the dorsal 
surface, the lateral and ^fiantar ligaments cnt through, and the 
toe taken away. 

The blood vessels are ligatured, the tendons sutured, and the 
flaps brought into apposition, and sutured. 

Amputation through the metatarsus. — This operation is 
rendered necessary in some cases of severe mutilation of the 
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and 


distal part of the foot. No exact directions can be given for 
its performance, since the position of the skin incisions depends 
upon the amount of sound tissue available. 

In all cases, however, it is advisable, if possible, to make the 
plantar flap larger than the dorsal The metatarsal bones, when 
exposed after the flaps have been dissected back, are sawn 
through immediately proximal to the limits of the injury. The 
various blood vessels are picked up with artery forceps 
ligatured, the divided tendons fixed 
by sutures, and the flaps adjusted and 
fixed in position by the insertion of 
sutures. 

Amputation through the tarso- 
metatarsal joint, — Position . — The 
patient is i)laced in the dorsal posi- 
tion, with the affected foot ju'ojccting 
bejmnd the end of the operation table. 

The surgeon stands in front of the 
foot to be operated upon, facing the 
sole, and his assistant opposite to 
him. 

Operation. — Two points are de- 
fined, one the 25rominence of the base 
of the metatarsal bone on the fibular 
side of the foot, the other opposite 
the tarso-metatarsal articulation of 
the great toe, or the point of insertion 
of the tibialis auticus. When this 
cannot readily be felt, a jtoint is taken 
on the tibial margin of the foot 1 inch 
in front of the jjrominence cau-sed by 
the tuberosity of the scaijhoid. 

The foot is grasped by the left hand 
of the operator, and an incision made 
in a slightly curved direction, with the 
convexity towards the toes, across the dorsum, extending between 
the two selected j)oints. This incision divides all the soft tissues 
down to the bones. The foot is now fully flexed, and held by an 
assistant, whilst the surgeon 2 nakes the 2 )lantar incision. This 
commences on the fibular .side of the foot at the extremity of 
the first incision, extends along the outer side as far as tlie head 
of the metatarsal bone, then obliquely across the sole and up 
the inner side of the foot, until the other extremity of the dorsal 
incision is reached. This incision should be so made, that the 



«. Dorsal incision. 
b. Plantar incision. 
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flap is a little longer on the tibial than on the fibular side, so 
as to allow a complete covering for the prominent internal 
cuneiform bone. 

The surgeon then takes hold of the edge of the flap thus 
marked out with the finger and thumb of his left hand, and 
dissects up the flap, which should comprise all the tissues of the 
sole down to the bones. 

The flap is dissected backwards as far as the line of the tarso- 

metatarsal articulation. The foot is 




\ / then forcibly depressed, and the three 

\ / outer metatarsal joints opened from 

1 I the dorsal asjiect. 

1) I The articulation between the in- 

\ ternal cuneiform and the base of the 

\ first metatarsal bone is opened from 

\ a the inner side, and then the lateral 

\z \ aspects {of the base of the second 

'll A metatarsal arc cleared by cutting 

/ towards the tarsus. 

\ The joint between the second 

metatarsal and the middle cuneiform 
bone is opened from above, the foot 
/ further depressed, and the remaining 

through. The foot 
jij; can now be removed. 

■ . I ' '■/ ■■/j/ The dorsalis pedis artery is secured 

lies in the dorsal and internal 
portion of the wound, and the ex- 
ternal and internal plantar arteries 

in the outer and inner parts of the 

Fig. 439. — Aiiiiiutation of tlie sole flaji, together with any other 

foot at tlie tarso-raetatarsal vessels from which hcemorrhage is 
joint. Appearance of foot ° 

when distal portion has been tftaing place. 

removed. The plantar flaii is now brought 

over the extremity of the stump, and 
its margins united to those of the dorsal flap by the insertion 
of a series of interrupted sutures, special care being taken to 
secure exact apposition on the inner side. 

This operation, that i.s, disarticulation of all the tarso- 
metatarsal joints, is often known as “ Lisfranc’s amputation.” 

The operation of amputation through the tarso-metatarsal 
joint is now rarely performed j when an amputation is necessaiy 
in this region, the more usual practice is to saw through the 
tarsus on the proximal side of the injury, or disease, and to 
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effect a separation in this way. This is rendered possible on 
account of the lessened dangers from septic osteomyelitis after 
division of bones, owing to modern antiseptic methods of treat- 
ment. 

Amputation through the tarso-metatarsal joints, with 
removal of the projecting portion of the internal cuneiform. 
— This operation is similar to tire preceding, but instead of 
performing disarticulation through the joint between the base 
of the metatarsal bone of the great toe and the internal cuneiform,' 
the projecting part of the latter is 
sawn through. This modification 
is usually known as “ Hey’s ampu- 
tation.” 

Amputation through the first, 
third, fourth, and fifth tarso- 
metatarsal joints, with sawing 
through of the shaft of the second 
metatarsal bone below its base. — 

This operation is similar to the 
above, with the exception that the 
shaft of the second metatarsal bone 
is sawn through in the line of the 
adjacent articulations. This has 
been called “ Skey’s amputation.” 

Amputation through the trans- 
verse or mid-tarsal joint — astra- 
galo-scapho-calcaneo-cuboid joint 
— (“ Chopart’s operation ”). — In 
this operation the portion of the 
foot distal to the mid-tarsal joint 
is removed, the only bones of the 

tarsus left behind being the astra- -140— Amputation of tlie foot 

, , . . ° at the tarso-metatarsal joint, 

gains and os calcis. ^ ^ Appearance of foot when flaps 

There is a considerable diverg- have been sutured, 
ence of opinion among surgeons 

as to the value of the results obtained by amputation through 
the mid-tarsal joint, or “ Chopart’s operation,” and the usefulness 
of the limb afterwards; in fact, some have given up the per- 
formance of the operation, on account of the retraction of the 
heel and the consequent jminful and useless stump, and have 
recommended in its place either amputation at the junction of 
the lower and middle thirds of the leg, or at the ankle-joint. 
The cause of retraction of the heel appears to have been due to 
non-fixation of the cut tendons on the dorsal aspect of the foot, 

37 
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find traction on tlic ' tendo Acliillis by tbo soniewliat un- 
ojjposed calf muscles. If, after tbe foot has been removed 
through the mid-tarsal joint, the flexor and extensor tendons 
are joined and fixed together by careful suturing over the 
articular ends of the bones, and also to the cut ligaments and 
periosteum, this retraction in the majority of patients does not 
occur. The stump of the limb should be fixed and held in 
proper position during the process of healing, by the application 
of a well-moulded poroplastic splint. When I’etraction of the 
heel has been allowed to occur it has been treated by tenotomy 
of the tendo Achillis, but, as far as my observation has gone, 
with unsatisfactory results. When healing has taken place, and 
provided that the above-mentioned difficulties have been over- 



come, the resulting stump will be found to be a very satisfactory 
one, since the movements at the ankle-joint are retained. 

Position . — The positions of patient, surgeon, and assistant are 
similar to those for amputation through the tarso-metatarsal joint. 

Operation. — Two points are defined, — one on the tibial aspect 
of the foot immediately behind the tuberosity of the scaphoid, 
the other on the fibular side, midway between the apex of the 
external malleolus and the prominence of the base of the fifth 
metatarsal bone. 

An incision is made which extends between these two points, 
and crosses the dorsum in a somewhat curved direction, the 
convexity being towards the toes. This incision crosses the 
bases of the metatarsal bones just in front of the tarso-metatarsal 
joints. 
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The foot is flexed and held in this position by the assistant, 
whilst the operator makes the plantar incision. This com- 
mences (in the case of the right foot) at the fibular extremity 
of the dorsal incision, and extends along the outer side of the 
foot as far as the middle of the metatarsal bone of the little toe, 
then crosses the sole opposite the middle of the other metatarsal 
bones to the inner side, and then along the tibial margin of the 
foot to the inner extremity of the dorsal incision. This plantar 
flap should be made a little longer on the inner side. 

The plantar flap is dissected up, 
and made to include all the soft 
tissues dow to the bones, until \ 
the transverse tarsal joint is \ 
reached. The operator now grasps \ 
the distal part of the foot, extends V 
it, and divides the ligaments on \ V 

the dorsal aspect of the transverse 

tarsal joint. Care must be taken I \ 

in this part of the operation not \j | 

to leave the scaphoid bone behind. p / 

This can be avoided by noting / J 

the convexity of the head of the / [f 

astragalus, and the position of the 
tuberosity of the scaphoid. 

The foot is farther depressed, f, 
the interosseous and plantar liga- I // I ' •< , I 
ments divided, and any other con- ' ^ ' j I j / 

nections severed. It can then be ' / •‘//i / • ' J 

removed. V'v Ji j 

The dorsalis pedis artery is 
secured in the dorsal flap, and „ 

. ,, , , ,, , , , tiG. 442.- — Amputation of the foot 

in the plantar the external and through the mid-tarsal joint, 
internal plantar arteries. Some Appearance of foot when distal 
branches of the metatarsal artery portion has been removed, 
may also be found in the dorsal 

flap and digital arteries in the plantar. These are picked up 
with artery forceps and ligatured. 

All hiemorrhage having been arrested, the ends of the 
divided fle.xor and extensor tendons are approximated over 
the articular surfaces of the astragalus and os calcis, and fixed 


iji- 


Fig. 442.' — Amputation of the foot 
through the mid-tarsal joint. 
Appearance of foot when distal 
portion has been removed. 


These are picked up 


together by sutures; and, in addition, these tendons are fi.xed 
to the cut ligaments and the periosteum ; and finally, the 
plantar flap is brought over the extremity of the stump, 
and its margins ajiproximated to those of the dorsal, and fixed 
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in .position by the insertion of a scries of interrupted sutures 
(Pig. 443). 

A moulded poroplastic or gutta-percha splint is then applied, 
and firmly fixed by bandages. This is Icept on until the Avounds 
haA^e entirely healed, and sei-A-es to preAmnt retraction at the 
heel. 

Subastragaloid amputation of the foot. — ScA’eral A'arieties of 
this operation have been descrilAed. The folloAving a])pears to 
give rise to the best results, and to be moderately easy in its 

performance. It is in reality a 
modification of the oval or elliptical 
method. 

Position . — The patient is placed 
in the dorsal posture, AAuth the 
affected foot projecting for a short 
distance beyond the loAver end of the 
operation table. The surgeon stands 
at the right side of the foot, and his 
assistant opposite to him. 

Operation. — The leg is slightly 
flexed at the knee, and the foot 
turned on its tibial side by the 
assistant, A point is then taken 
over the upper margin of the external 
tuberosity of the os calcis at the in- 
sertion of the tendo Achillis, and 
from this an incision is commenced 
Fig. 443. — Amputation of the AA'hich extends forw'ards to a point 

foot througli the mid-tarsal short distance posterior to the 

loint. Appearance oi foot . r ..i ? r. i i 

Avlieii flaps liave been a])- pronilll6llC6 OI tJl6 DcISO OI tllC Tlftll 

proximated and sutured. metatarsal bone. Tills incision is 

parallel to the external margin of 
the foot, and a little more than 1 inch beloAv the apex of the 
external malleolus. 

It is noAV' canned across the dorsum of the foot in a curved 
direction, the convexity looking toAA'ards the distal and external 
part of the foot, until the inner side is reached, at a point 
opposite the middle of the tibial aspect of the articulation, 
betAA-een the internal cuneiform bone and the base of the first 
metatarsal. 

The foot is flexed, and the incision carried across the sole 
until it joins the first cut opposite the apex of the external 
malleolus. 

The skin and fascirn are cut through first, and the skin alloAA^ed 
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to retract for a short distance. Then, by a second sweep of the 
knife, all the soft tissues down to the bones are divided. 

The dorsal flap is dissected up for a sufficient distance, the 
tendo Achillis divided at the posterior part of the incision just 
above its insertion into the os calcis, and the posterior part of 
the astragalo-calcanean joint opened from its external aspect by 
dividing the ligaments vdth the knife. 

The blade of the knife is carried forwards between the inferior 
aspect of the astragalus and the superior surface of the os calcis, 
so as to divide the ligaments Avhich fix the two bones together. 
The most important of these is the strong interosseous ligament. 
Any tendons on the outer side, Avhich have not been divided at 
the second sweep of the knife, are cut through along with the 
ligaments. 

The foot is firmly twisted inwards, and by a series of short 



Fig. 44-1. — bubastragaloid amputation of the foot. Skin iueisioii. 


cuts with the knife the internal and inferior aspects of the os 
calcis are freed from their connections with the soft tissues. In 
this dissection the edge of the knife must be kept continually 
towards the bone, so as to avoid injury to the blood vessels, 
especially those which lie in the concavity on the internal 
aspect. 

The foot is still more twisted, and the remaining soft 
structures cut through. The foot can then be removed. 

In the dorsal flap, branches of the tarsal and metatarsal 
arteries, and of the anterior and posterior peroneal arteries, and 
internally the dorsalis pedis artciy, will be found to be cut 
across, and reiprire ligature. In the plantar flaj) the cut ends of 
the internal and external ifiantar artei-ics rcijuire ligature. 

The luemorrhage having been arrested, the cut tendons arc 
fixed by sutures, the margins of the dorsal and plantar fiajis arc 
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brought into exact ajjposition, and fixed by the insertion of a 
series of interrupted sutures. 

This operation does not yield a very satisfactory stump, and, 
in my opinion, it is often better to perform an amputation 
through the lower part of the leg. 

Amputation of the foot through the ankle-joint by the 
formation of a heel-flap, and removal of the 
lower extremities of the tibia and fibula 
( ‘ ‘ Syme’s operation ”). 

Position . — The patient is placed in the dorsal 
position, Awth the foot which is to be removed 
projecting beyond the end of the operation 
table. The surgeon stands oj^posite to the sole, 
a little to the tibial side of the left foot and the 
fibular side of the right. An assistant stands 
directly opposite to him. 

Operation. — Two points are selected, one at 
the apex of the external malleolus and the other 
a finger’s-breadth below' the tip of the internal 
malleolus. With a short amputation knife an 
incision is made across the sole, which joins 
these tw'o points and divides all the soft tissues 
down to the os calcis. This incision crosses the 
plantar aspect not quite transversely, but sloping 
a little tow'ards the heel. 

The distal part of the foot is grasped by the 
left hand of the surgeon and depressed, and 
then a cut is made across the dorsal asi^ect of 
the ankle so as to join the extremities of the 
first incision. This incision divides all the soft 
tissues (skin, fascite, tendons, and vessels) down 
to the anterior surface of the joint. The 
anterior ligament is then divided and the joint 
Fig. 445. — Am- cavity opened. The foot is further depressed. 
Short am- internal and external lateral ligaments 

putation knife, severed with the knife. This can be aided by 
twisting the foot from side to side. The posterior 
ligament of the joint is now' cut through, and the superior non- 
articular surface of the os calcis exposed, together Avith the tendo 
Achillis where it is inserted into this bone. 

The foot is still more de^wessed, the tendo Achillis divided, 
and then all the soft tissues on the inferior and lateral as^iects 
of the os calcis separated from their connections w'ith the bone 
by a series of short sw'eeps Avith the knife. Care must be taken 
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during the separation of this heel-flap to keep the edge of the 
knife against the bone, otherwise the flap Avill be “button- 
holed,” or the posterior tibial artery will be wounded immediately 
below the internal malleolus, — an accident which is to be 



avoided, since it diminishes considerably the i>Iood supply of the 
sole flap. 

The foot is now removed, and the bases of the flajAs, Avhere 
they are close to the bone, are dissected ujjwards for about 
^ inch, so as to lay bare the lower ends of the tibia and fibula 
for a short distance. 

A saw is now taken and a thin plate of bone removed in a 



Fjo. 447. — Ajiiputiitioii of tlie foot <at the aukle-joint. Foot removed 
by Synie’s method. 

transverse direction. This piece of bone comprises the two 
malleoli, the inferior articular surface of the tibia, and a small 
portion of the cancellous e.vtremities of both bones. 

The bones arc examined, and any carious or necrotic portions 
removed by scraping with a sharp spoon. 

The dorsalis pedis artery is secured in the middle of the 
dorsal flap, and the internal and external plantar artcrie.s at 



668 AMPUTATIONS AND DISARTICULATIONS 


the inner margin of the heel-flap, together with any branches of 
the peroneal artery whicli may be causing hemorrhage. 

All hemorrhage having been arrested, any loose projecting 
pieces of tendons are cut away, and 
then the heel-flap is brought over the 
extremity of the stump, and fixed in 
position by the insertion of a number 
of interrupted salmon-gut sutures. 

Tlie operation described above is a 
modification of “ Syme’s operation.” 
The operation as described and practised 
by Syme himself was performed by dis- 
secting up the heel-flap from below, 
and opening tlie ankle-joint in the later 
stages of the operation. 

The modification as given above will 
be found to be easier of performance 
than the “ original Syme,” and to yield 
Fiii. 448.— Amputatiou of similar results. 

loot at the ankle -joiut. 'When the condition of the tissues in 
Appearance of limh wlicii ,, . . ,, i . n 

the foot has been removed Uie region of the ankle does not allow 

bj' “Syme’s operation.” of the formation of a heel-flap such 
as that described above, and there is 
plenty of sound tissue on the inner side, tlie amimtation may 
be performed by making a large internal flap, as is shown in 
Fig. 449 (“ Roux’s amputation ”). 




^ Neither of the two preceding operations — Syme and Roux — 
give very good results as regards the functions of the stump. 
It is very difficult to fit a satisfactory artificial foot, and in fact 
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■when this has been done it usually proves a painful stump, 
which does not well serve the purpose for which it was intended. 
For these reasons I think the surgeon can in most instances 
obtain a far better func- 
tional result, and a useful 
and painless stump, by 
performing an amputation 
through the lower part of 
the middle third of the leg. 

Amputation at the 
ankle-joint, in •which a 
portion of the os calcis 
is left behind and fixed 
to the lower end of the 
tibia. — There are several 
modifications of this opera- 
tion, which depend upon 
the manner in which the fjq, 45 o_ — Amputation of tlie foot. Lines 
os calcis and the tibia are of saw cuts in “Pirogolfs amputation.” 

sawn. 

The early stages of the operation are similar to those 
described in connection with “Syme’s amputation,” with the 
e.xceptioii that the sole flap is made a little longer, the incision 




Fig. iol . — Amputation of tiie foot. 
Lines of saw cuts in “ Setlillot’s 
operation.” 



Fro. 452. — Amputation of tlie foot. 
Lines of .saw cuts in “Le Fort’s 
operation.” 


in these cases usually crossing the sole at right angles to the 
axis of the foot. 

Fig. 450 shows the method of saAving the bones in “ Pirogoft s 
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openition,” Fig. 451 in “ Sdclillot and Gunther’s methods” and 
Fig. 452 the procedure recommended by Le Fort. 

When the bones have been saAvii according to one or other of 
the methods illustrated in Figs. 450, 451, 452, and the luemor- 
rhage from the divided blood vessels arrested, the two sawn 
bony surfaces are brought into exact apirroximation, and then 
fixed by sutures either of silver wire or strong chromicised cat- 
gut. It is advisable also to fix the divided tendons to one 
another, or to the periosteum and ligaments. Next, the 
cutaneo-fascial flaps are co-apted, and their margins carefully 
sutured. 

The functional results which are obtainable from these oiiera- 
tions are good, owing to the firm fixation of the bones and the 
thickness of the epidermal covering of the heel-hair. The opera- 
tion, however, is not often available, owing to the frequency of 
involvement Iry disease of the os calcis in patients in whom 
amputation at the ankle-joint is considered neces.sary. The 
operation finds its most usual application after severe injuries 
to the greater part of the foot. 

Amputations through the leg. — The occupation and wi.she.s 
of the patient should always Ire taken into serious consideration 
before deciding upon the form of amputation udiricli ought to be 
performed u[)on the leg. When it is dc-sirable that the stump 
should be fitted up afterwards with a “j peg-leg,” a short limb 
is absolutely essential, and it is recomimlnded tliat the section 
of the bone be carried out at, or immedialioly below, the level of 
the tubercle of the tibia. Before the ti^ne rvhen instrument 
makers were able to make comparatively uVrful artificial limbs, 
an amputation was generally carried out ^ ^utrh this ’ point, 
owing to the ease with rvhich a “peg-leg| he fitted. 

On this account an amputation through theV--'' raj.q Qf 
leg, immediately below the tibial tubercle, opera- 

sion at “ the seat of election.” An artificial \ ^ch shall 

be useful for locomotion, and not liable to give / Acuities, 

can be fitted to the leg when an amputation carried 

out through the middle third, or the lower paiW>, u])per 
third. To ensure comfort and convenience, the stump bel^ 3 ■^y the 
level of the knee-joint ought not to be less than 34 or 4 inches 
long. The most favourable seat of amputation in the Ihtr in 
patients in whom it is intended that a well-designed arti^cial 
limb .shall be fitted, is the junction of the middle with the 
lower thirds or the lower part of the middle third. It must oW 
remembered, however, that a sound stump, resulting from an 
amputation of the leg, anywhere between the junction of the 
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lo-«-er and middle thirds and the level of the tubercle of the 


tibia, can he fitted with a satisfactory, useful, and jiainless 
artificial limb. When amputations are performed through the 
lower third of the leg very unsatisfactory stumps result, and 
satisfactory artificial limbs cannot be fitted. Ptemoval of the 
leg, therefore, through the lower third is not recommended, but 
for purposes of students attending “ courses of practical operative 
surgery on the dead body,” some of the operations which in 
former times were considered desmable are given. 

Amputations through the leg may be performed by — 


(«) Antero - posterior 
flap.s of unequal length. 

{b) Lateral flaps. 

(c) The elliptical 
method. 

(d) The circular 
method. 

(e) A long external 
lateral flap. 

(/) An airterior rect- 
angular flap. 

In the middle third, 
either the operations by 
antero-posterior flaps of 
unequal length, or by 
the elliptical method, or 
a long external lateral 
muscular flap, may be 
made use of. 



In the upper third tic. 453. — Anipnttition throughout the log hj 
1,1 , ^ f .1 a long anterior ami a short posterior flap. 

lateiai cutaneo — lasciai . . , 

,, n. Anterior incision, 

flaps. With circular divi- O. Posterior incibioii. 

sion of muscles, or a 

long external muscular flap, are the most suitable operations. 

(a.) By antero-posterior flaps of unequal length. — PosiUon . — 
The patient is placed in the dorsal posture, with the aflected 
limb jirojecting beyond the end of the table, and the ojiposite 
limb tied down out of the way. The surgeon stands on the 
outer side of the right limb and on the inner side of the left. 
One assistant grasps the foot, and manipulates it as required, 
whilst a second stands opposite to the operator. 

Operation. — The longer flap may be situated on either the 
anterior or posterior asjiects of the limb, usually the former, but 
this depends entirely on the condition of the tissues of the leg at 
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the time of operation. The longer flap should be so fashioned 
that in vddth it measures half the circumference of the limb, 
and in Icingth the diameter of the limb, at the level of the plane 



Fig. 454. — Tr.aiisverse section through michtle of leg, showing 
position of struetnres divided. 


1. F.iscia between soleus and gas- 

trocnemius. 

2. Plantaris. 

3. Posterior tibial nerve. 

4. Internal saphenous nerve. 

5. Internal saphenous vein. 

0. Posterior tibial nerve. 

7. Posterior tibial artery. 

S. Flexor longus digitorum. 

9. Tibia. 

10. Tibialus antious. 

11. Anterior tibial nerve. 

12. Anterior tibial artery. 

13. Anterior tibial vein. 


14. Interosseous membrane. 

15. Extensor longus h.allucis. 

16. Extensor longus digitorum. 

17. Peroneus brevis. 

18. Peroneus longus. 

19. Peroneal nerve. 

20. Fibula. 

21. Flexor longus hallucis. 

22. Peroneal artery and vein. 

23. External saphenous nerve. 

24. Deep transverse fascia. 

25. Soleus. 

26. External saphenous vein. 

27. Gastrocnemius. 


of section of the bone. The shorter flap should be about one- 
half the length of the longer one. 

The incisions are made, and the flaps dissected uji. They 
should at first consist of skin and fasciae alone, but at their base 
they .should be made to include muscular tissue. Both flaps 
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being dissected up, they are retracted by an assistant, and tlie 
soft tissues divided doAvn to the bone for tbe entire circiunf'u’ence 
of the limb. dsK 

The periosteum is dissected back for a short distamch hod 
then the bones are saAvn across, care being taken to complito the, 
section of the fibula before that of the tibia. The sharp anldgh, 
border of the latter should be rounded off, as shown in Fig. 458. 
When it is desired to fit an artificial limb, the fibula should 


be sawn f inch shorter than the tibia, 
conical, and therefore more useful, stump. 

The anterior tibial, posterior tibia], and 
peroneal arteries are picked up' with 
artery forceps and ligatured. Their rela- 
tive positions are shoAvn in Fig. 454. The 
large nerves are dissected upAvards for 
1 inch, and then divided. The muscles 
are then fixed by sutures, both to one 
another and to the deep fascia, and the 
periosteum seAvn over the ends of the 
bones. 

The flaps are noAV brought over the 
extremity of the stump, and their margins 
approximated, and fixed by the insertion 
of sutures. 

(b) By lateral fia 2 }s — A point is taken 
in the middle line of the anterior aspect 
of the limb at the level of the proposed 
plane of section of the bone, and a vertical 
incision is made doAvuAvards from this 
point for 3 inches. The incision is then 
carried across the side of the limb in a 
slightly oblique direction to the middle of 
the calf behind, and then upAvards to the 


This ensures a more 



Flu. 455. — Aiiiputiitioii of 
leg by liiteral Haps. 
Skin inuisions. 


level of the original incision. A similar 

flap is marked out on the opposite side. The two flaps iue 
dissected up, and should consist onl}' of skin, superfleial and 


deep fascia. 

About 1 or 1^ inches beloAv the leA’el at Avhich the bones are 
to be divided the muscles are cut through in a circular 
direction by tAvo or three circular sweeps of the knife. They 
are then dissected up for a .short distance, the periosteum is 
divided and dissected up, and the bones saAvn as before. 

The A’cssels are picked up and ligatured, the distal portions of 
the large nerves dissected free and excised, the periosteum and 

O 
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sewn together, and the margins of the flaps united by 

' "‘A 

. / in/ the ell^ytical method . — ^The distal extremity of the 

ellipse may be situated either on the 
anterior or the posterior asjject of 
the limb, usually on the anterior. 

The incision first divides skin and 
fasciae; these are dissected up, the 
muscles cut through and dissected 
back, and the bones sawn across. 

(tZ) jBy the circular method . — The 
circular method pi-esents no special 
features. 

(e) By a long external lateral 
flap . — This operation is employed 
in the upi^er half of the leg, a thick 

muscular flap being obtained from 
Fig. 456.— Amputation of leg pf thn limb 

by elliptical method. Posi- wie exteinai_ aspect or tiio umo. 

tion of skill incision. A point is selected in the middle 

of the anterior aspect of the limb at 
the level of the proposed plane of section of the bone, and 
from this an incision is commenced which extends downwards 



in a vertical direction for a 
distance equal to one-third 
of the circumference of the 
limb at the level at which 
the bone is to be divided. 
The incision is then carried 
round the outer aspect of 
the limb in a gently curved 
direction to the middle of 
the calf, and then upwards 
to a jioint about 1 inch 
below the level at which it 
commenced. 

The skin and fascise are 
divided for the entire length 
of the incision, and allowed 
to retract. 

The limb is now turned 
outwards, and a second skin 
incision made from the pos- 
terior extremity of the first to 
extremity of the anterior po: 



Fig. 457. — -Amputation of leg by large 
external muscular flap (“ Farabceuf’s 
operation”). 

The dark line shows the position of the 
long e.xternal incision, and the dotted 
line that of the short internal incision. 

a point 1-| inches below the uiqier 
ftion of the same incision. This 
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second incision runs almost horizontally ; it should divide skin 
and fascise, which structures are allowed to retract. 

The limb is then turned on to its tibial aspect by an assistant, 
and the surgeon dissects up the large external flap which has 
been marked out, taking up all the soft tissues down to the 
bone. Care must be taken not to dissect up the flap too high, 
otherwise the anterior tibial artery which comes through the 
upper part of the interosseous membrane may be unintentionally 
severed. The anterior tibial artery should be divided at the lower 
extremity of the external muscular flap. 

The muscles of the short internal flap 
are then divided, and the flap dissected 
up in a manner similar to the preceding. 

The periosteum and the interosseous 
membrane connecting the two bones are 
then cut through by a circular SAveep of 
the knife, and in favourable cases the 
periosteum may be separated from the 
bones for a short distance. All the soft 
tissues, including the periosteum, are now 
retracted, and the bones sawn through. In 
sawing across the tibia it is advisable to 
remove first of all a small segment of the 
sharp anterior border before making the 
transverse section. The method of doing 
this is shown in Fig. 468. 

The vessels are ligatured, the exposed 
portions of the large nerves excised, the 
periosteitm brought over the ends of the 
bones and fixed by the insertion of one 

or two points of suture, and then the flaiis 

, , , ’ * Fio. 4r)8.~Aiii)nil;itioii 

are adjusted and scAAm up. oj- j^g. Method of 

This method of amputating gives a rounding off . Anterior 
stumjA the loAver extremity of Avhich is border of tihi.A. 

Avcll covered by muscles. 

(/) By an anterior rectangular jla-p . — This is generally knoAvn 
as “Teale’s amputation.” It is practically never adA’i-sable, in my 
opinion, to employ this form of operation, since it involves a con- 
siderable and unnecessary sacrifice of the healthy tissues of the limb. 

The method of marking out and dissecting up the flaps is 
shoAvu in- Fig. 459. The anterior flap measures in length and 
in breadth one-half the circumference of the limb at the level 
of the plane of section of the bones, AAhilst the posterior flap 
is onc-cpiartcr the length of the anterior. 
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Disarticulation at the knee-joint (“Stephen Smith’s opera- 
tion ”). — The operation of removal of the distal part of the lower 
extremity, by disarticulation at the knee-joint, has during recent 
years been less and less practised by surgeons. It has been 
found bj’’ clinical experience that the resulting stump tends to 
have an enlarged or bulbous extremity, and not the conical one 
which it ought to be the aim of the o^jerating surgeon to produce, 
if he wishes to enable the instrument maker to fit a comfortable 
artificial limb. The bulbous or enlarged lower end is dependent 
upon the width of the femoral condyles and the wasting of the 



l''lG. 459.- Anujutatiou of leg by large anterior rectangular flap 
(“Teale’s operation"). Appearance of parts when Haps have 
been HissecteJ nji. 

muscles immediately above the level of the joint. At the time 
that the operation was devised it po.ssessed greater advantages, 
than it does at the present day. Then, in the pre-antisei^tic 
period, there was less possibility of the occurrence of fatal results 
when the oijeratiou was performed through the knee-joint than 
through the lower portion of the femur, owing to the fact that 
the medulla of the bone was not exposed. In iny opinion it is 
better, in those cases in which removal of the lower extremit}’ 
either at, or immediately above, the level of the knee-joint is 
requisite, to ^Jcrforin the higher operation, since a far more satis- 
factory functional result follow.s. 
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Position. — The patient is placed in the dorsal position, with 
the legs irrojecting lieyond the end of the table. The sound leg 
is fixed to the leg of the oireration table with a bandage, so as to 
bo kept out of tJic way. The operator stands on the outer side 
of the right leg, and on the inner side of the left. One assistant 
grasps the foot, so as to manipulate the limb as recprired. A 
second assistant stands opposite the operator. 

Operation. — A point is selected on the anterior border of 
the tibia 1 inch below the tubercle. With a short amputating 
knife an incision is made commencing at this point, extending 
vertically downwards on the anterior 
aspect of the limb for a distance 
of 2 inches, then in a slightly curved 
direction with the convexity down- 
wards round the lateral aspect of 
the limb to the middle line behind, 
and then upwards to the popliteal 
space as high as a point opposite 
the middle of the knee-joint. A 
similar incision is made on the 
other side, care being taken to 
make the internal flap a little longer 
than the external one. 

The incisions divide the skin and 
fasciae, and then two flaps are 
dissected upwards consisting of 
these tissues. The ligamentum 
patellae is divided, and the tissue.s 
which lie in front of the head of 
the tibia separated until the inferior Fio. 400.— Aiii]iut.aUon of k" 
margins of the interarticular fibre- 
cartilages can be seen, the lateral operation.”) 
ligaments and the anterior part of 

the capsule of the knee-joint are divided, and then, bj" a serie.s 
of transverse cuts, the knife is passed through the knee-joint 
between the interarticular cartilages and the head of the tibia. 
The crucial ligaments are divided close to their attachment to 
the tibia. The posterior part of the joint being reached, the 
posterior ligament is exposed, and may be cut through, and 
then with one .sweep of the knife all the soft tissues in the 
popliteal space arc divided in a transverse direction back- 
wards. 

I’ko popliteal artery and vein are picked up and ligatured, 
together with any smaller vessels which may have been cut 
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tlirougli, and then the large nerves are dissected out for 1 in. 
and cut across. 

The flai>s are adjusted over the extremity of the stump, and 
fixed in apposition by the insertion of sutures, a drainage tube 
being inserted at one angle if there is much oozing. 

When the Avound has healed, the line of the scar is situated on 
the posterior part of the limb between tlie condyles of the femur, 
the extremity of the stump being well covered by soft tissues. 
The advantage of leaving the interarticular cartilages is that the 

soft parts are kept in their places, 
and the danger of too great retrac- 
tion of the flaps is avoided. 

Amputations through the knee-joint 
have also been performed by making 
a long anterior and a short posterior 
flap, the main features of such oj^era- 
tions being similar to those described 
in connection with amputations 
through the leg. 

Amputations through the lower 
fourth of the thigh. — As has already 
been stated, it is advisable in all cases 
to recommend an operation through 
the lower portion of the thigh in 
preference to one through the knee- 
joint. The one which is the best for 
practical purposes — and enables a 
comfortable, useful, and painless arti- 
ficial limb to be fitted to the stump 

Fig. 401.— Amputation im- — jg combination of those which 
mediately auoi’e the knee- , . , , i , 

joint by a long anterior '‘'’ere devised and recommended by 

liap. Skin incision. Stokes and Gritti. 

Antero - posterior (long anterior 
and short posterior) cutaneo-fascial flaps give the best results. 

Rout forms of operation in this region are described •, but, in 
my opinion, the one which tvill be found most valuable and 
assure the most useful stump is that in which the femur is divided 
transversely immediately above the condyles, the articular 
aspect of the patella is reraoAmd, and the tivo sawn surfaces of 
bone joined together. Of course, in those cases in Avhich the 
patella is extensively diseased it rvill not be possible to perform 
this ojieration, and one at a slightly higher level must be 
adopted. 

Position . — The patient is placed in the dorsal position, with 
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tlie lower extremities, as far as the middle of the thigh, jM’ojcct- 
ing beyond the end of the table. The sound limb is fastened 
to the leg of the table, so as to be out of the way during the 
operation. The surgeon stonds on the right side of the thigh 
which is to be operated upon ; one assistant takes charge of the 
limb, and a second stands opposite the operator. An Esmarch’s 
tourniquet is applied round the U]> 2 )er jxart of the thigh on the 
affected side. 

Operation. — By a long anterior flap, with section of the 
femur immediately above the articidar suiface, and removal 
of the patella. — This operation is often known as “ Carden’s 
amputation.” Two points are selected, one on the outer and the 
other on the inner side of the thigh, at the level of the condyles 
of the femur. An incision is made which commences (in the 
case of the right limb) at the selected point on the inner side 
and passes downwards for about 4 inches, then across the front of 
the leg to the outer side, and then upwards in a vertical direction 
to the selected point on the outer aspect of the limb. The width 
of the flap so marked out should be half the circumference of 
the limb at the plane of section, and the distal extremity should 
be broadly convex. 

The skin and fascim are divided for the entire length of the 
incision, and the flap dissected U 2 )wards until the upper border 
of the patella is reached. The muscles attached to the superior 
margins and the lateral borders of the jjatella are cut through, 
and the knee-joint opened. The muscles are allowed to retract, 
and the flap dissected upwards to just above the level of the 
jilane of section of the bone. 

A long amputation knife is now passed behind the bone 
from the outer to the inner exti’emity of the first incision. 
The cutting edge is turned backwards, and all the soft tissues 
divided by cutting directly towards the surface. 

The soft parts are retracted by the assistant, the femur is 
cleared for a short distance above the articular surface, and the 
bone sawn through (Fig. 462, a). The limb can now be 
removed. 

The thigh is flexed, so as to expose the cut surfaces of the 
flaps, and the poifliteal artery and vein secured. The tourniquet 
is removed, and all other bleeding vessels (branches of the anas- 
tomosis around the knee-joint) arc likewise ligatured. The large 
nerve trunks are directed iqjwards for 1 inch, and the exposed 
portions removed. 

The broad anterior flap is brought over the extremity of the 
bone, and fixed in position by the insertion of sutures. 
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In manj’^ cases it will be advantageous to make a short pos- 
terior flap, in addition to the long anterior one, in order to provide 
an efiicient covering for the stump. 

(i) By a long anterior flap, with section of the femur through 
the coiulyles and removal of the articular aspect of the p>atclla 
(“ Gritti’s operation ”). — This form of operation resembles the 
preceding, except that the knee-joint is opened below the iiatella, 
the ligamentum patellm and the inferior part of the capsular 
ligament being cut through, and the jjatella dissected up in the 
anterior flap. The articular surface of the patella is removed 
with a flne saw. When the flap is brought into position the 
cut surface of the patella should lie in apposition with the sawn 

extremity of the femur, 
the two bones becoming 
flrmly united as healing 
takes place. 

Much difficulty is often 
experienced in keeping the 
sa^vn surfaces in apposi- 
tion, oAving to the action 
of the muscles and the 
length of the femur. In 
order to obviate this the 
folloAving operation has 
been proposed, and in 
many instances gives rise 
to a better result than the 
preceding : — 

(c) By a long anterior flap, with section of the femur above 
the condyles, and removal of the articidar aspect of the pxBella 
(“Stokes’s operation”). — This operation resembles the preceding 
in all essential respects, Avith the e.xception that the femur is 
sawn through at a higher leA'el, — ^through the shaft immediately 
above the condyles (Fig. 462, c), — and the skin flaps are com- 
menced at a slightly higher level. The saAAm surface of the 
patella can be brought into and kept in apposition with the 
saAvn surface of the femur much more readily than in the 
preceding operation. In order to effect this, it is usually adA'is- 
able to fix them together by one or two sutures of silver AAure, 
inserted at the posterior margin of the sawn surfaces. 

(d) Ssabanajeff has further modified this operation. He saws 
the lower end of the femur in a manner similar to Gritti, but 
leaA'es the patella intact. A segment of the tibia is fashioned 
by first sawing the bone in a vertical direction to a point a short 



Fig. 462. — Lower end of femur, showing 
positions of section of bone. 

a. In “Carden's aiiiputatioii." 

b. In “ Gritti's amputation." 

c. In “ .Stokes’s amputation.” 
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distance below the tubercle of the tibia and the attachment of 
the ligamentum patellce, and then transversely until the second 
saw cut meets the first. By this method a portion of the tibia 

12 



Fig. 463. — Transverse section of thigh through upper portion of 
popliteal space. 


1. Semimembranosus. 

2 Gracilis. 

3. Adductor magnus. 

4. Anastomotica magna artery 

and veins. 

5. Superficial femoral artery. 

6. Long saphenous nen e. 

7. Internal saphenous \ ein. 

S. Sartorius. 

0. Femor.al vein. 

10. Vastus internus. 

11. Rectus femoris 

12. Branch of anterior crural 

ner\e. 


13. Vastus evternus. 

14 Femur. 

15. External circumflev artery. 
10. Superficial vein. 

17. Biceps femons (femoral part). 

18. Terminal branch of profunda 

femons artery and veins. 

19. Great sciatic nen’e 

20. Arteria comes nen’i ischiadici. 

21. Great sciatic nene (internal 

popliteal part). 

22. Biceps femoris (ischial pal t). 

23. Semitendinobus. 

24. Small sciatic nerve. 


and the insertion of the quadriceps extensor mu.scle are separated. 
The sawn surface of the segment of the tibia and that of the 
lower end of. the femur are brought into exact ajiposition, and 
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fixed by the introduction of sutures. The advantages -which are 
claimed for this method are the retention of the insertion of the 
quadriceps extensor muscle, the readiness -u’ith -which the bony 
surfaces of the tibia and femur unite, and the more satisfactory 
stump which results. This procedure maj’^ be available in cases 
of injury, and in early cases of tuberculous disease, but in 
advanced cases the state of the bones will not allo-w of its 
performance. 

In the four preceding forms of amputation the resulting scar 

will lie on the posterior surface of 
the limb, and the covering for the 
end of the stump will be formed 
from the skin over the patella and 
the extensor aspect of the knee, 
which is well fitted to -withstand 
pressure. 

Amputations through the middle 
of th.e thigh. — Amputations through 
the middle portion of the thigh 
may be performed by the following 
methods : — 

{a) By antero-posterior cutaneo- 
fascial flaps, with circular division 
of the muscles ; (b) by lateral cu- 
taneo - fascial flaps, -with circular 
division of the muscles; (c) by the 
circular method ; (d) by the elliptical 
method ; (e) by a long anterior 

muscular flap. 

Of these forms of operation those 
bj"^ antero-posterior or latei-al cutaneo- 
fascial flaps, -vsith circular division of 
muscles, are the best in the majority 
of instances. In all cases sufficient 
allowance must be made for retrac- 
tion of muscles, the periosteum dissected upwards for 1 inch 
and afterwards sewn over the divided end of the bone, the 
large nerve trunks dissected out for a sufiicient distance, and 
in se-wing up the wound buried muscular sutures should be 
inserted. 

Position . — The positions of -the patient, surgeon, and assis 
tants are similar to those in amputation through the lower fourth 
of the femur, with the exception that the affected limb should 
project farther beyond the end of the table. 



Fig. 464. — Amputation tlirougli 
tlie tliigli. By unequal an- 
tero-posterior cutaneo-fasoial 
flaps, with circular division 
of niuscle.s. 

a. Anterior flap. 
h. Posterior flap. 
c. Section of bone. 
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The elastic tourniquet is placed on the thigh well above the 
level of the plane of section of the bone. 

Operation. — (a) By antero-2}osterior cutaneo-fascial flaps, with 
circular division of the muscles . — A U-shaped incision is made 
commencing on the side away from the operator, at the level at 
which it is proposed to divide the bone, and extending first 
vertically downwards, then transversely across the front of the 
limb, and finally vertically upwards to a point opposite that 
at which it commenced. 


This incision marks out a flap 
with a broadly rounded extremity, 
in width equal to half the circum- 
ference, and ill length to the 
diameter of the limb, at the level 
of the plane of section of the bone. 
The incision divides the skin, super- 
ficial and deep fasciae, and these 
structures are dissected up to form 
the flap. A similar flap, half the 
length of the anterior one, is then 
marked out, and dissected up on the 
posterior aspect of the limb. Both 
flaps are retracted by an assistant, 
and with a circular sweep of the 
knife the muscles are divided down 
to the bone. The periosteum is cut 
through, and retracted for a short 
distance, and the femur sawn across. 

The superficial and deep femoral 
vessels having been secured, the 
tourniquet is relaxed, and any 
bleeding points picked up and liga- 
tured. The periosteum is sewn over 
the end of the femur, the jiortions of 



Fig. 465. — By equal antero- 
posterior cutaneo-fascial flaps, 
with circular division of 
muscles. 

a. Anterior flap. 

b. Posterior flap. 

c. Level of section of femur. 


the large nerve trunks — sciatic and anterior crm'al — resected. 


and the cut ends of the muscles sutured. 


The margins of the cutaneo-fascial flaps are then approximated, 
and united by sutures in the usual manner. 

The relative lengths of the flaps may vary according to the 
condition of the soft tissues. The flaps should be long enough 
to meet without tension, and to provide a scar which should not 
lie immediately over the end of the bone. 

(6) By lateral cutaneo-fascial flajis, with circular division of 
the muscles . — This operation is similar in many respects to the 
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l^receding, but the skin incisions commence and terminate on the 
anterior and posterior aspects of the limb respectively, two equal 
lateral flaps being formed (Fig. 466). 

(c) By the circular method . — A circular incision is made 
through the skin, superficial and deep fasciae, 3 to 4 inches below 
the level at which it is proposed to saw the bone. 

The divided tissues are dissected back in the form of a “ cuft',” 
and then with a circular sweep of the knife the superficial layers 
of muscles are cut through ; these are allowed to retract, and 
then the deeper muscles are divided in a similar manner down 

to the bone. The latter is freed 



from its periosteum for a short dis- 
tance, and then sawn through in 
the usual manner. All htemorrhage 
having been aiTested, the margins of 
the wound are brought together and 
fixed bj' the insertion of sutures. 

(d) By the ellij)tical method. — 
Am 2 mtation by the elliptical 
method through the middle of the 
thigh is similar to amputation by 
the same method in other parts. 

The distal extremity of the 
elli 2 )se may be either anterior or 
posterior, preferably the former. 

(e) By a Jong anterior muscular 
flajj. — When this operation is per- 


Fig. 466.-By lateral cutaneo- formed a long U -shaped flap is 
fascial flaps, with circular dissected up from the anterior 
division of muscles. as2)ect of the limb. At first it 

UiteSflap’’ consists of skin and fasciaj, and 

c. Level of section. then it includes the muscles. 


It is, however, very rarely neces- 
sary to em 2 Dloy this form of amputation. 

Amputation through the hip-joint. — Several varieties of 
operation are 2 iractised for the removal of the lower extremitj' 
at the hip-joint. ' These are the “ racket ” method (of Furneaux 
Jordan), antero-posterior fla25S, lateral flaps, and the formation of 
flaps by transfixion. 

The best method for amputation in cases of extensive disease 
of the hip-joint is that of Furneaux Jordan. It involves less 
loss of blood than any of the other methods, and 25 rovides a 
wound the cut surfaces of which can be fairly readilj’^ ke 2 )t in 
ap 2 )osition. 
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Position . — The patient is placed in the dorsal position, with 
the lower extremities and the buttock of the affected side pro- 
jecting beyond the edge of the table. The sound limb is drawn 
aside and fixed to the leg of the table by a bandage. The 
surgeon stands on the right side of the afi'ected limb. One 
assistant grasps the lower portion of the diseased limb, and 
rotates it as required ; the second assistant stands to the right of 
the operator; a third assistant attends to the control of the 
blood vessels. 

The circulation is best arrested by passing a strong elastic 
tourniquet around the junction of the thigh with the pelvis. 
This tourniquet is passed after the 
ansesthetic has been administered. 

The posterior part crosses the ischio- 
rectal fossa on the inner side of the 
ischial tuberosity. One end is 
brought round in front over the 
inguinal region, and the other round 
the gluteal region. The two ends meet 
over the highest part of the iliac crest. 

A calico bandage is placed over 
the middle of Poupart’s ligament, 
and underneath the rubber tube. 

When the ends of the tourniquet 
have been tightened the calico 
bandage compresses the lower part 
of the external iliac artery, and the 
rubber tube the gluteal and sciatic 
vessels. A third assistant attends 

to this tourniquet tlnoughout the ^ circular portion of incision. 

operation, and takes care to keep Vertical portion of incision. 

, , . ’ , - . . , r 0- Position of top of great tro- 

the calico bandage in front of tne chanter of the temur. 



Fig. 467. — Amputation at the 
hip-joint (“Furneaux Jor- 
dan's operation "). Position 
of skin incision. 


external iliac arterjr. 

Before the tourniquet is afiplied the limb is elevated and the 
blood allowed to run out of it, in order to minimise the shock 
Avhich usually follows loss of blood. 

Operation. — A circular incision is made through the skin 
and fascirn in the middle of the thigh, and the incised 
tissues dissected upwards for a distance of 2 inches. With 
one or two circular sweeps of the long amputation knife 
all the soft tissues, including the blood vessels, are divided 
down to the bone. The cut ends of the femoral vessels are 
sought for in the an tero -internal jiart of the wound, and 
ligatured. 
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The patient is now turned a little on to the sound side, so as 
to more fully expose the gluteal aspect of the limb. 

A vertical incision is made along the outer aspect of the thigh, 
commencing at a point half-way between the upper border of 



Fig. 468. — Transverse section through the thigh at upper part 
of miihile tliird. 


1. Semimembranosus. 

2. Biceps femoris. 

3. Great sciatic nerve. 

4. Profunda femoris vessels. 

5. Quadriceps extensor. 

6. Femur. 

7. Kectus femoris. 

S. Internal saphenous vein. 
9. Sartorius. 

10. Internal saphenous nerve. 


It. Superficial femoral artery. 

12. Tributary of internal saphenous 

vein. 

13. Superficial femoi-al veins. 

14. Adductor longus. 

15. Gracilis. 

10. Adductor magnus. 

17. Seniitendinosus. 

18. Small sciatic nerve. 


the great trochanter and the iliac crest, and terminating in the 
circular incision below. This cut is made with a short amputa- 
tion knife, and all the tissues down to the femur are divided. . 

Next, the flaps are dissected up on each side, all the soft 
tissues being included, and the femur cleared from its connec- 
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tious with the muscles. IMost difficulty will he experienced in 
detaching the muscles from the liuea aspera. The femur is 
rotated by the assistant, who has charge of the limb as this 
dissection proceeds. 

The capsular ligament of the hip-joint is incised above and in 
front (if it is not already destroyed by disease), and the femur 
is powerfully externally rotated, so as to make the head protrude 
from the acetabulum ; the ligamentum teres and the posterior 
part of the capsular ligament are divided ; and then any other 
soft tissues which are still attached to the femur are cut through 
vuth a few strokes of the knife. 

The limb is now separated from its connections, and can be 
removed. Any bleeding points which may be apparent are 
picked up with pressure forceps, and ligatured. The region of 
the acetabulum is then examined, and if any diseased bone is 
discovered it is scraped away with a sharp spoon. The large 
nerve trunks are dissected upwards for 1 i inches, and cut across 
and removed. The elastic tourniquet is gently relaxed, and any 
bleeding vessels which become visible are seized with forceps 
and ligatured. 

All haemorrhage having been arrested, and the tourniquet 
removed, the cut surfaces of the flaps are brought into apposition 
and fixed by the insertion of sutures. The angles of the wound 
are left open and a drainage tube passed into the depths of the 
wound, and then the stump is carefully and firmly bandaged. 

The main branches of the gluteal artery are not interfered 
with, and only one of the lowest branches of the sciatic is cut 
across. 

If it is wished to minimise the loss of blood, the femoral 
vessels should be isolated during the first stage of the operation, 
ligatured in two places, and cut through. 

The other methods of amputation through the hip-joint 
are not so satisfactory in cases of extensive disease as the one 
above described, but are better adapted for primary amputation 
after injury, and in the operative treatment of malignant disease 
Avith involvement of the inguinal lymphatic glands. 

They resemble in most respects similar amputations in the 
middle of the thigh. 
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OPERATIONS UPON THE MAMMARY GLAND 


OpEUATION for MAJIJtAltY Abscess. 

Removal of Localised Nos-Maligna^it Tujioors axd Cysts. 
Removal of the Bijeast — 

(a) Without removal of the lymphatic glands from the axilla. 
{&) With removal of the lymphatic glands from the axilla. 


The mammary gland is situated on the antero-lateral aspect of 
the chest wall, and lies between two layers of' the superficial 

fascia. In front of it lie 
the skin and the anterior 
lamina of the superficial- 
fascia, and behind it the 
deep lamina of the super- 
ficial fascia, the deep fascia, 
and the pectoral muscles 
covering the surfaces of 
the ribs and the intercostal 
spaces. 

The gland is divided into 
a number of lobes, these 
lobes being separated from 
one another by processes 

Fio. 469 . — ^Diagrammatic representation of fascia. Fig. 469 is a 
the structure of the mammary gland. diagrammatic reiiresenta- 

(I. Lobule of gland. tion of a horizontal section 

b. Connective tissue septa which separate r , i , , 

the lobules from one another. bllG lllcllllinary glcUlcl. 

€. Ducts of gland passing to the nipple. 



Operation fob Mammary Abscess 

An operation is indicated in all cases of inflammation of the 
breast, in which the formation of pus has taken place. Before 

undertaking an operation for the evacuation of the pus the 

css 
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locality and extent of the abscess should be ascertained as far as 
possible by careful palpation. 

Operation. — The position of the abscess having been ascer- 
tained, an incision is made over the most prominent portion, 
commencing a short distance outside the nipple, and radiating 
outwards from this point toward the periphery of the gland. 
The length of the incision varies according to the extent of the 
abscess cavity. When the interior of the abscess is reached 
the mai'gins of the incision are separated with dressing forceps 
or the fingers, and the pus allowed to escape. 

The pus having been evacuated in the above manner, the 
forefinger is passed into the abscess cavity and an examination 
made of its interior, so as to discover any adjacent collections 
of pus, which have not been opened by the first incision. 

The majority of acute abscesses of the breast are multilocular, 
and involve several lobes of the gland, and the strong connective 
tissue septa, which separate the lobes from one another, are not 
disintegrated so readily by the inflammatory process as the 
glandular tissue. If further collections of pus are discovered, 
the fibrous septa separating them from the cavity of the abscess 
are .completely broken down with the finger, in order to allow 
the escape of the contents, and to provide free drainage. If it 
is difficult to establish thorough drainage from a single incision, 
owing to the size of the abscess, a second and even a third 
incision may be made. These should radiate from the nipple, 
and be placed at the lower limits of the abscess cavity. 

' When free communications have been established between the 
abscess cavity and the exterior, and all pus has been evacuated, 
the interior of the abscess is thoroughly swabbed out and 
irrigated with an antiseptic solution. 

Next, drainage tubes are inserted, or the interior may be 
packed with antiseptic gauze, in the latter case a piece of sheet 
rubber is placed around the cutaneous opening, so as to minimi.se 
the pain when the packing is removed, and antiseptic dressings 
applied and fixed in position by firm bandaging. 

The arm of the affected side should be supported by a sling 
or triangular bandage in front of the chest, in order to avoid 
contractions of the pectoral muscles, and so help to maintain the 
inflamed tissues in a condition of rest. 

When the abscess is situated behind the mammary gland it 
will be found more. convenient to lift up the organ towards the 
neck, and to make the incision in the sulcus between the gland 
and the chest wall. No visible scar will result from this 
procedure. 

38 
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Removal of Localised Non-jialignant Tumours and 
Cysts from the IMammary Gland 

Fibro-adenoniata, and simple cysts are frequently met with 
affecting tlie mammary gland, and, very rarely, other forms of 
innocent tumour sucli as fibroma, ihyoma, myofibroma, lipoma, 
and enchondroma, and when present require removal. 

Operation. — Aii incision is made over the most prominent 
part of the tumour, in a direction radiating from the nipple. The 
skin, fascice, and fibrous tissue capsule of the tumour or cyst are 
divided and the tumour exposed. This is dissected from its 
surroundings and removed. Htemorrhage is ai-rested, and the 
external wound closed. The margins of the deep portion of the 
space from ivhich the swelling has been taken out should be 
fixed together by the insertion of sutures of catgut, and, if 
requisite, the margins of tlie cuta)ieous wound with sutures of 
very fine salmon gut inserted with a very fine round needle. 
This method of closing the wound leaves the least possible scar. 
Dressings and bandages are applied, and the limb supported in 
front of the chest, as in the preceding oi)eration. 

When the tumour or cyst is situated in the lower part of the 
mammary gland, an incision may be made in the sulcus between 
the organ and the chest wall, the gland incised from its posterior 
aspect, so as to expose the deep surface of the tumour or cyst, 
and through this opening the abnormal structure is removed. 
No visible scar results from the jirocedure. 

Removal of the Breast 

Removal of the breast not accompanied by removal of the 
lymphatic glands of the axilla. — Indimtiwu. — (1) Chronic 
interstitial inflammation of the breast, which is not amenable 
to ordiuaiy palliative measures. 

(2) Tuberculous disease of the breast associated ivith or 
without numerous sinuses, and without enlargement of the 
axillary lymphatic glands. 

(3) Actinomycosis of the breast. 

(4) Seroeystic disease of tlie breast, in wliich the whole or the 
greater part of the organ is involved. 

_ (5) Yery eaidy cases of carcinoma of the breast, in which the 
disease commences in the internal margin. 

Position. The patient is placed in the dorsal position on the 
operation table, with the affected side close to tlie edge. The 
ujiper extremitj- of the diseased side is held at right angles 
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to the trank by an assistant. The surgeon stands on the 
affected side of the patient, and his assistant on the oijijosite 
side. 

Removal of the breast (without clearing out of the axilla). 
— An oval-shaped incision is made, which includes the nipple 
and the areola, as shown in Fig. 470. The upper part of this 
incision is made first, and divides the skin and superficial fascia, 
and exposes the aiiterior aspect of the gland. Tlie skin and 




Fi(i. 470. — Keiiiovnl of bre.ast. ijkin incision. 


fascia are dissected upwards until the superior margin of the 
mamma is exposed ; this is pulled downwards, and the dissec- 
tion continued on its posterior a.spect. 'When the upper part 
of the breast lias been freed the organ is retracted ujiwards 
by an assistant, and the lower half of the incision made. 
The skin and fascia are dissected u]» until the inferior margin 
of the gland is laid bare, then by a few strokes of the knife 
the posterior aspect is separated from the fascia ami the gland 
removed. 
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In cases of inflammatory or of cystic disease of the mammary 
gland, the dissection should not extend beyond the superficial 
surface of the jiectoral fascia. When, ho-\vever, the gland is 
being removed for early carcinoma, situated in the internal 
margin, it is advisable to remove freely the pectoral fascia and 
■ the underlying part of the pectoralis major, since the lymphatic 
vessels run through the fascia and muscle on their way to the 
intercostal spaces, and the interior of the chest. 

When the gland has been removed all bleeding vessels are 
tied, the interior of the wound sponged out, and its margins 
united by the insertion of interrupted sutures. It is often 
advantageous to leave the loAver angle of the wound open, and 
put in a drainage tube which is removed at the end of 
twenty-four hours. Dressings and bandages are applied, and 
the arm .supported in front of the chest, as in the previous 
operation. 

Removal of the breast, together with the lymphatic 
glands from the axilla and the peri-mammary tissues. — 
Indications. — 1. Cavcinonui of the breast . — It has now been 
almost universally decided, by surgeons who have had extensive 
experience in operations upon patients suficring from carcinoma 
of the mammary gland, that in almost all cases of this disease 
(with the possible exception of those cases in which the disease 
commences in the sternal margin of the gland), which arc 
amenable to operation, and in which there are no marked contra- 
indications, that a very extensive operation should be performed. 
It is necessary to remo^’e not only the mammary gland itself, 
but also the overlying skin of the mammary region, including 
the nipple and areola, the surrounding connective tissue con- 
taining lymphatic vessels and fat, the underlying pectoral fascia 
and sternal portion of the pectoralis major muscle, the axillary 
groups of lymphatic glands Avhich receive the lymphatic vessels 
from the mammary gland and mammary region, and the 
connective tissues and fat in the axilla. The operation should 
be so designed and carried out, that all the tissues above 
enumerated are taken away in one mass. 

Concerning the cpiestion of dividing the pectoralis minor 
muscle, the surgeon should never hesitate to cut through or 
remove a segment of this muscle if it facilitates removal of 
the axillary tissues, and so ensures comi)lete removal of all 
possibly cancer-infected areas. Removal of a portion of the 
pectoralis minor, or transverse division of it, does not seriously 
impair the usefulness of the limb beyond that which has been 
eflected bj" other parts of the ojjeration. Personally, I think that 
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a portion of the muscle ought to bo removed in all extensive 
cases of carcinoma, and also in those early cases in vdiicli the 
disease commences in the upper portion of the mammary gland, 
since the lymphatic vessels from this portion of the breast join 
the lymphatic glands upon the costo-coracoid membrane, and in 
their course to these glands they pass through the fascia vrhich 
forms a sheath to the muscle. 

When the supraclavicular lymphatic glands are enlarged in 
carcinoma of the breast, the primary disease, together with the 
lymphatic glands, may be removed ; but it is rarely possible to 
effect complete removal of the affected glands at the root of the 
neck. In this case, however, the secondary growths do not 
always increase in size very quickly, so that it often happens 
that life is prolonged for a considerable time after the removal 
of the primary disease. 

The conditions which contra-indicate removal of the breast 
for carcinoma are — 

(1) Extensive involvejuent of the skin, either by scattered 
nodules or genei’al infiltration. 

(2) Fixity of cancerous mass to bony wall of chest. 

(3) The presence of visceral growths. 

(4) Extensive involvement of the lymphatic glands above the 
clavicle. 

Marked oedema of the arm of the affected side. 

(6) Some constitutional affections, such as diabetes. 

2. Sarcoma of the breast . — If there are signs or symjitoms 
which justify a diagnosis of the pi-esence of secondary growths 
in any of the viscera or bones of a patient suffering from sar- 
comatous disease of the breast, it is not advisable to perform 
an operation for the removal of the primary disease. When, 
however, there are no contra-indications of this kind, removal 
of the breast should be invariably carried out. In early cases 
of the disease it is not always considered nccessaiy to remove 
the axillary contents, as has been recommended in the case of 
carcinoma; but whenever there arc signs that the disease has 
commenced to infiltrate the surrounding tissues the complete 
operation should be performed, and in my opinion it is always 
better to do so. 

3. Tuberculous disease of the breast, associated with a similar 
affection of the axillary hjmjthaiic ylands . — Tuberculous di.sea«e 
of the breast is not very common ; when, however, it occurs it 
usually, at a comparatively oaidy stage, causes a similar affection 
of the lymphatic glands in the axilla. The brea-'t and axillary 
lymi)hatic glands should be removed, but it is not generally 
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necBssary to remove tlie sternal portion of tlic pectoialis 

major. _ . 

Removal of the breast together with the lymphatic 
glands from the axilla.— The lymphatic vessels from the ex- 
ternal portion of tlie lireast pass outwards and join the lym- 
idiatic glands in the axilla, from the upper part they go to those 


0 



Fig. 471. — Diagi’aramatio representation of the course of tlie lym- 
phatic vessels from the breast, and the groups of glands into 
wliich thej' open. — From PoiniEit and Cdxeo — modified. 

1. Peetor.'ilis major. 8. Chain of glands in relation to 

2. Latissiimis dorsi. axillar 3 ’ vessels. 

3. Snbscapular glands. 9. Serratus inagmis. 

4. Central glands. 10. Pectoralis minor. 

5. Pectoralis major. 11. Pectoral glands. 

C. Cephalic vein. 12. Lvmpliatie vessels to sternal 

7. Deltoid muscle. . glands. 

on the costo-coracoid membrane, and from the internal margin 
to those in the superior and antei-ior mediastinum. Fig. 471 is a 
diagrammatic representation of the course of the ljunphatic 
vessels from the mammaiy gland to the different groups of 
lymphatic glands to which the}'^ go. The majoiity of the 
lymphatic vessels from the breast pass into the axilla, a few 
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from its vijiper margin to tlie glands on tlic costo-coracoid 
incmbrano, and those from the internal portion to the glands 
within the ehest. 

Poxifion . — Tlie patient is placed in the dorsal position, with 
the aiVeeted side of the thorax projecting slightly over the margin 
of the ojteration table. The shoulders are slightly raised by 
placing a pillow or other support underneath them. The 
up])er extremity of the affected side is abducted, and held at 
right angles to the trunk by an assistant, who is detailed for 
this purpose. This assistant manipulates the limb, if requisite, 
during the course of the operation. The surgeon stands on the 
affected side of the i)atient between the abducted upper ex- 
tremity and the trunk, and his chief assistant opposite to him. 




Fic:. 472. — Reaiov.il of breast anil contents of axilla. Line of 
pyriform incision. 


Operation . — Sinn incisions . — The exact lines of the skin 
incisions vary according to the site of the carcinoma in the 
mammary gland, and the amount of involvement of the skin, if 
any. Usually they are elliptical or pyriform in shape, the broad 
jjart enclosing the mammary prominence, and the narrow being 
extended along, and some little distance above, the anterior fold 
of the axilla to a point where the upper extremity joins the trunk. 
Figs. 472 and 473 represent the more useful forms of incision 
which can be adopted in removal of the breast and axillary 
contents. The essential points which every one must observe 
in making the skin incisions are to be certain that they are wide 
of any involved area, and that they do not extend in depth 
beyond the skin and subcutaneous fascial layer. Tlie mammary 
gland lies between two layers of superficial fascia ; hence, if great 
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care be not taken in dissecting back the skin flaps, superficial and 
outlying portions of the inainmaiy gland will be left behind, and 
become the starting-points of a local recurrence of the disease. 
When operating upon the right breast the skin incision commences 
at the anterior fold of the axilla, where the upper extremity joins 
the trunk, and then proceeds in an elliptical manner inwards 
and downwards over the anterior fold of the axilla, and the 
liectoral and mammary regions, until a point is reached near the 
lateral margin of the sternum, and below and internal to the 
lower portion of the inner aud inferior quadrant of the mammary 
gland. The second portion of the incision is also elliptical in 
shape, encircles the mammary eminence, and extends from the 



Fig. 473. — Removal of breast ami contents of axilla. 
Line of skin incisions. — Halsted. 


termination of the first incision, below, around, and external to 
the breast until it joins the first about the middle of the anterior 
fold of the axilla. The exact directions of these incisions vary 
a little according to the locality of the cancerous mass, but in 
all cases they encircle the entire mammary eminence, and 
some of the adjacent skin (Figs. 472, 473). The skin along 
the entire margins of the wound is dissected up from the 
underlying tissues, until the confines and boundaries of the 
mammary gland and any of its prolongations have been passed. 
The deeper fat and fascim are now cut through in the upper 
part, and the sternal portion of the pectoralis major and its 
sheath of deep fascia exposed (Fig. 474). The scalpel is next 
carried through the pectoralis major muscle, together with the 
fascia lying above and below it, and the muscle separated from 
its attachments and connections Avith the thoracic wall. At this 
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stage tlic perforating brandies of the internal mammary artciy 
idll be cut through, aucl require ligature. B3' this dissection the 
entire ma‘'s which is to be removed can be thrown outwards, 
and then the pectoralis major mmscle is cut through close to its 
attachment to the humerus. The costo-coracoid membrane, the 
jiectoralis minor, and the upper portion of the axilla are now 
fully exposed. The connective tissue and Ijmipliatic vessels and 
glands which lie above the pectoralis minor, and in relation with 
the costo-coracoid membrane, .should be separated bj^ careful dis- 
.scction, and removed, together with the thin fascial envelope of 
the pectoralis minor, B}' these proceedings the pectoralis minor 



Tio. 474. — Rcinnv.'il ol breast ami contents of avilla. Appearance ol 
wound wlion upper portion of inrision lias been made. — Hai.STED. 


and its external border are Laid bare. This mirscle is now divided 
transversely, and, if considered requisite, a segment taken away. 
The margins of the upper portion of the incision arc now pulled 
upwards and inwards by means of a broad retractor, and then 
the .surgeon dissects away the connective tissue, fat, lymphatic 
vessels, and glands from the inner side of and surrounding the 
axillaiy vein, and the lower portion of the subclavian vein. 
Considerable care is required during this part of the operation 
to ensure complete removal of all possibly infected tissue.s, and 
to avoid injiuy to the large vessels. Special attention should be 
directed to the removal of the processes of connective tissue 
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wliich pass in front of and behind the axillary vessels. When 
the ves.sel.s have been cleaned thus, the mass is retracted down- 
wards and outwards by the assi.stant exerting traction upon it. 
The surgeon dissects the mass away from the lateral wall of the 
thorax and the inner wall of the axillary space, care being taken 
to detach the fascia from the external aspect of the serratus 
magnus muscle. As this dissection is being' performed the 



branches of the large vessels are cut, and ligatured as they be- 
come exposed. 

When this has been done, and the junction of the irosterior 
and lateral walls of the axilla reached, the assistant is directed 
to retract outwards the skin which forms the outer and posterior 
part of the original incision, and at the same time the surgeon 
so grasps the tumour mass and exerts traction as to stretch the 
vessels and nerves which pass to the muscles, which form the 
posterior axillary wall. The axillary contents, by dissection 
from above and internally dovniwards and outwards, are care- 
fully separated from the posterior axillary wall, the vessels being 
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seized with pressure forceps as exposed before division, and the 
subscapular and external tlioracic nerves, if possible, being saved. 
Great care should be taken to reniovc the connective tissue and 
enclosed l.ymphatic glands which lie in the angle between the 
serratus niagnus and the lower [lart of the subscapularis. When 
the posterior and lower portion of the axilla has been reached, 
one or two cuts arc made in an outward direction, and then the 
entire mass can be removed. Fig. 475 -sIiom’s the appearance of 
the mass when removed. 

All bleeding points are now secured with ligatures, and the 
pectoralis minor, if siinply divided, united by sutures. If there 
is any difficulty in thoroughly exposing the tissues in the 
region of the costo-coracoid membrane, a cut maj'^ be made at 
right angles to the upper portion of the incision, so as to give 
a better exposure ; and when the supraclavicular lymphatic 
glands are enlarged, this cut may be extended into the posterior 
triangle of the neck, and through it anj" enlarged glands taken 
away. It is not nccessaiy to divide the clavicle in order to 
obtain complete exposure of the supraclavicular lymphatic 
glands. 

Clomre of the external vound . — This is not always possible, 
but very often much aid can bo obtained in this respect by 
making incisions backwards and forwards, and dissecting up the 
skin as in a plastic operation. Often the wound can be com- 
pletely closed in by this proceeding. On three occasions, in the 
case of women with very pendulous breasts, in whom it was 
necessary to remove a considerable area of skin, I was enabled 
to absolutely close the wound by dissecting up the breast of the 
opposite side, freeing it at its lower and external margins, and 
transplanting it so as to cover the entire wound. 

When it is not possible or advisable to close the external 
wound, it is recommended that at a later date the unclosed area 
l)e grafted with skin grafts by Thiersch’s method. As a certain 
amount of subsequent oozing always follows this operation, it is 
wise to drain the axillary region for twenty-four hours by means 
of a rubber tube brought out through a small incision in the 
outer and lower skin flap. 

After-treatment . — When the dressings have been applied, the 
arm of the affected side is .secured to the side of the chest by 
firm bandaging, and kept in this position for four or five days. 
It is then released, and the patient encouraged to move it 
slightly. This precaution avoids unnecessary delay in recovery 
of°thc use of the arm, as almost invariably follows when the 
limb is kept fixed to the side for a longer period. 
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The results ■which have followed this form of oiDeratioii are 
much better than those obtained by the older methods of remov- 
ing merely the breast and any lymphatic glands which happened 
to be enlarged. The latest stati.stics apjjear to show conclusively 
that in favourable cases 40 to 50 i^er cent, of recoveries may be 
expected. 
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PLASTIC OPEPATIOXS 
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{a) Single. 

(h) IJmiblc. 

Cw'.rr Palati;. 

(n) Of bolh l\avd and soft p.ilatc (oonijdeto). 

(6) Of soft palate (ineoinplcte). 
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OlT-I’.ATION l-OIl El’ISl’ADIAS. 

Oi'ituA'j'iON I'on Hyi'osPAiJiAs. 

Skik Graftino. 

(a) By ordinary mctliod (or lleverdin’s). 

(Ii) By large epidermal strips (“Thierseli's method ”). 

Pl>ASTIO )SURUEKY 

By the term “ plastic surgery ” is understood those operative 
measures Avhich have for their object the repair of malformations 
or deficiencies rvJiich are due to congenital or acquired causes. 

The congenital malformations which are most common, and 
wlncli can be repaired by surgical aid, are the different varieties 
of hare-lijr and cleft palate, and malformations of the genital 
organs, such as epispadias, hyi)ospadias, and extroversion of the 
bladder. Webbed fingers occasionally occur, and can be remedied 
by surgical treatment. 

Acquired malformations may be dependent either upon disease 
or upon injury. The former class includes loss of part or the 
whole of the nose by ulceration, and the different forms of con- 
traction, which cause deformities, and are due to the scars of 
healed ulcei-s. The deformities or deficiencies which are due to 
injury may be the result of severe contractions after burns, to 
the accidental removal of some part, such as the nose, by a 
sharp instrument, or to the removal of some organ by the 
surgeon in the treatment of a disease, especially a malignant 
growth, such as a rodent ulcer. 

^ ' —/VI 
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SlAn grafting is so intimatel}’' associated with many forms of 
plastic operations and the repair of defects, that it has been 
considered advisable to include it in this chapter. 

Hare-Lip 

A hare -lip is a congenital affection which is due to the non- 
closure or incomplete closure of the original cleft between the 
central (endognathion) and lateral (exognathion) portions of the 
upper lip. When it occurs on one side only it is called a single 
hare-lip, and when on both sides a double hare-lip. A median 
hare-lip may occur, but it is exceedingly uncommon. When 
present it is usually associated with non-development of the 
intermaxillary bone, hut cases have been seen in which this hone 
has been full}' formed. In this latter case jiossibly a lateral 
cleft has been divaAvn towards the middle line. 

Period of life at lohich the operation is best 2ierformed . — 
The period of life at which the repair of a hare-lip has been 
carried out has varied in the pi-actice of different surgeons. 
Operation at some date between the termination of the fourth 
week and that of the fourth month appears to have been fol- 
lowed by the best results, the most favourable time being between 
the sixth and eighth week. 

Tf~the operation is performed after the end of the sixth 
month the complications of dentition are liable to interfere with 
the success of the operation, and before the fourth week the 
infant is not alwa3's strong enough to stand such an operation. 

(or) Single hare-lip. — Sjjecial instruments. — Long - handled 
fine scalpel or tenotome, fine-toothed long-handled forceps, suture 
material (fine salmon-gut or horsehair). 

Position. — The patient is placed in the dorsal posture on the 
operation table, with a sterilised toAvel wrapped around the chest 
and arms. The operator stands at the head of the patient, the 
assistant on the affected side, and the amesthetist on the opposite 
side. 

Chloroform is the anesthetic which .should be used, and care 
must be taken that no drops of it fall on the face of the infant, 
especially in the region of the wound. 

Operation. — The operation for the cure of hare-lip may be 
divided into four stages, namely — {a) Incision of the mucous 
membrane at the reflection between the cheek and the alveolar 
process, and separation of the two parts of the lip from the 
external surfaces of the maxillary bone; {b) paring of the 
margins of the deft in the lip; (c) fixation of the prepared 
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, margins and surfaces in apposition, by the insertion of sutures ; 
{<!) application of a dressing which will maintain the parts in 
position. 

(rt) Incision of mn cons membrane . — The margins of the cleft 
portion of the lij* are held apart, and the mucous membrane on 
the internal surface cut through along its line of reflection from 



Fir,. 470. — Single liavo-liii. 
Positions of incisions 
along the margins of the 
cleft.— W. Hosk. 



Fio. 477. — Single liave-lip. 
Appearance of the upper 
lip after the cleft has been 
clo-seil. — W. Rose. 


the gums. Next, the lip is di.ssected upwards for a short dis- 
tance, so as to allow the easy approximation of the margins of 
the cleft ■without the production of tension. In severe cases it 
may be necessary to afl’ect this separation almost to the infra- 
orbital foramen on the affected side. The attachment of the 
ala of the nose to the superior maxilla is also cut through during 


Fio. 479. — “ Nelaton’s operation.” 
Appearance of parts after the in- 
cision has been made, the apex 
of the cleft drawn downwards, 
and the sutures inserted. 

the separation of the tissues of the cheek. This avoids flattening, 
and malformation of the nostril of the cleft side. 

Whilst this separation of the tissues of the cheek is being 
effected the edge of the scalpel should be kept turned towards 
the surface of the maxilla, and away from the cheek. 

Any hajinorrhagc which occurs can usually be controlled by 
sponge pressure, 




operation.” Position 
of the incision. 
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(6) Parinc/ murciim^ of cleft . — The methods of jiaring the 
edges of the cleft in the lip varj' according to the characters of 
each individual case. The main points to be borne in mind are 
that the margins of the incision should correspond, that the line 
of union of the cleft .should be a little longer than is apparently 





Flo. 4S0. — “Ndlaton’s operation.” 
Appearance, of the lip wlien the 
.‘iutnres have been tied and the 
operation completed. 

It is only in slight and extremely favour- 
able oases that a good result can be 
obtained by this procedure. 



Fin. 481. — Single 
hare-lip. Operation 
of Malgaigne. Posi- 
tion of incisions at 
the margins of the 
cleft. 


requisite, so as to allow for contraction of the scar tissue along 
the line of union, and that the red line of the lip should be 
quite regular and even. 

A thiu-bladed scalpel is taken, its point entered at the apex 
of the cleft or at the nostril (when the malformation is •com- 
plete), with the cutting edge towar'ds the mouth, and then a cut 



Fio. 482. — Single hare-lip. 
Operation of Illalgaigue. 
Appearance of cleft 
when the margins have 
been pared and the sut- 
ures inserted. 



Fi<i. 483. — Single hare-lip. 
Operation of Malgaigne. 
Appearance of the lip 
when the operation is 
comjjleted. 


is made in a straight or somewhat curved direction as far as 
the junction of the skin with the mucous membrane, then the 
blade is turned towards the cleft and a further cut made at an 
angle of 50° to 70°, according to the tvidth of the cleft. The 
manner of making this incision is shown in Fig. 476. This is 
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the operation wliich is vecoiumencleil liy Ih-ofessor Bose. Other 
methods of making tlie incisions in tlie margins of the cleft are 
sho^Yn in Figs. ITS, 481, and 484. 

The other side of the cleft is then treated in a similar manner, 
the Inemorrhagc hcing controlled hy the lingers of the assistant, 
or by ])ntting on a suitable lip compressor. Usually it will be 
found more convenient to adoi)t digital 
pres.sure. 

(c) Insert ioii of sutures. — The 
margins of the cleft, having been pre- 
I)ared as above, arc brought together 
and fixed in thi.s position by the inser- 
tion of a scries of sinn)le interrupted 
.suturc.s. 



Fine straight needles are taken, ami 
threaded with fine salmon-gut. The 
first needle is ])assed a little above the 


Kic. -184. — Operation ol' Gir- 
aldos. Position of inoibions 
at the margins of tire cleft. 


junction of the .skin with the red portion of the lip, its point 


being entered one-fourth of an inch from the margin, and made 


to emerge at the junction of the cut surface with the mucous 
membrane on the internal as]»ect, and then to pass through the 
lip on the other side in the reverse direction. The second 


needle is pa.s.sed in a .similar manner at the upper extremity of 
the cleft, and a third half-way between the two first. Other 



Pig, 485.— Operation of GiraliK-s. Pio. 186.— Operation of Giraldes. 

Appearance of cleft after the Aj^jie.arance of lip ■when the 

margins have hecn pared. operation has heen completed. 


sutures of fine horse-hair are now passed between the three 
main sutures, along the other parts of the margins of the cleft, 
both on the internal and external .siirface.s. As these are being 
introduced the salmon-gut sutures should be tightened, so as to 
bring the margins of the cleft in exact a^Jposition. 

The three salmon-gut sutures are uoav tied with the first part 
of the true “ surgical knot ” (Fig. 54), and the horsehair sutuics 
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in a reef knot in the usual manner. The ends of all the sutures 
are cut short. The margins of tke divided mucous membrane 
on the inner aspect of the lip should also be fixed in airposition 
by the insertion of a few interrupted sutures of fine catgut. 



Fio. 487. — Double liare-lip. 
Position of incisions along 
the margins of the cleft anil 
on the prominence of the 
premaxilla. — W. Dose. 



lij). Appearance of the 
lip when the operation 
is completed. — W.IlosE. 


Some surgeons use silver wire in place of the salmon-gut, but 
quite as good results can be obtained by the use of the latter, 
and this substance can be removed much more readily and with 


less bruising of the tissues. A 
unnecessary. 



Fig. 489.- — Double hare-lip (opera- - 
tion of Maas). Position of in- 
cisions at margins of the cleft 
and on the premaxillary promin- 
ence. 


hare-lip pin is generally quite 



Fig. 490.— Double hare-lip (opera- 
tion of hlaas). Appeai'ance of the 
parts when the margins of the 
cleft have been pared. The dots 
represent the points where the 
sutures are to be inserted. 


(d) A2'>l)lication of dressiiKj . — The lips and the margins of the 
united cleft are carefully washed, .so as to remove all traces of 
blood and other debris. Then the lijj in the region of the 
wound is gently sponged with a idiig of sterilised rvool steeped 
in absolute alcohol. 

The .spirit is allowed to evaporate, and then a layer of thin 
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gauze, cut in the shape of an hour-glass, placed on the lip and 
adjacent parts of the checks. The surface of this gauze is 
painted ivith collodion, which i.s allowed to diy. A second 
sheet of gauze is put on, and collodion applied as before. 
During the time the dressing is being applied the cheeks are 
pressed forwards ly an assistant, and held in that position until 
the dressing is quite firm. 

After-ireatment . — The nurse in charge of the patient should 
be instructed to pull down the lower lip if necessary, so as to 
facilitate respiration through the mouth, since it may be impeded 
by narrowing of the nasal aiiertures. 

On the fourth or fifth day the dre.ssing should be removed, 
and the salmon-gut sutures taken out. The margins of the 
wounds are washed, and the dressing re-applied. Three or four 
days later the dressing is again taken oft', all the horsehair 
sutures taken out, and a dressing 
applied, which is kept in position 
by a piece of rubber strapping. 

The child will usually be able to 
suck oil the seventh or eighth day, 
that is, when all the sutures have 
been removed. Up to this time the 
milk should be given with a spoon. 

{b) Double hare-lip. — In the 
operation for the radical cure of a 
double hare-lip, the condition of the 491. — Double hare-lip 
intermaxillary bone has much to do Srof®" it 
with the form of operation, and also operation is completed, 
with the ultimate success. If this 

bone is very prominent an attempt may be made to force it 
backwards, either with or without removal of a portion of the 
vomerine plate and the nasal septum, after reducing its size bj^ 
removing the tooth sacs which it contains. Sometimes the 
best method is to remove the prominent portion in its entiretj', 
but every case must be considered on it.s own merits. When 
the bone has been removed the maxilhe appear to grow more 
towards the middle line, until ultimately the space is almost filled 
up and the cleft in the lip can be readily closed by an 
operation. 

The stages of the operation are similar to those in the single 
hare -lip; the methods of making the incisions, and the 
appearances presented when the operations arc completed, are 
shown in Fig.s. 487-491. 
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Cleft Palate 

A cleft in the palate may involve either a part or the whole of 
the palatal arch. When the soft palate alone is cleft, the nvula 
may be simply bifid, or the deficiency may extend as far forwards 
as the posterior margin of the hard palate. When the hard 
palate is involved the portion of the arch which is derived from 
the palate bones may alone be deficient, or the cleft may extend 
forwards between the superior ma.xillie ; while in very extensive 
cases the cleft passes on one or other side of the premaxillary 
bones to become continuous with a haredip. It only very rarely 
happens that a congenital aperture in tlie hard palate is met with. 



unless associated with a similar condition of the soft palate, since 
the order of closure is from before backwards. 

Apertures in the hard or soft palate, usually the latter, may 
also be dependent upon disease. These usually follow tertiary 
syphilitic ulcerations of the jialatal region. Before attempting to 
cure an aperture in the palate which has been caused b}^ tertiary 
S3'p]iilis, it is advisable to give the patient a course of anti- 
sj-philitic treatment. Apertures in the soft palate may be cured 
by operation, but only in rare instances can- perforations in the 
liard palate be cured. 

Period of life at vdticli the ojieration ought to be 2 }erfornied in 
cases of congenital origin. — Some surgeons haA'o advocated opera- 
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trion at an cavly stage, even during the first few weeks of life ; 
but, according to tlie experience of most authorities on the subject, 
the third or fourth year is now considered to be the most favour- 
able time to operate. If the closure of the cleft in the palate is 
delayed beyond this period articulation is liable to be interfered 
with. 

When the cleft involves the tissues of both the soft and the 
hard jJalate it is advisable to ensure union of the hard palate 
first ; but if it is possible, the entire cleft should be closed at 
one oiieration. 

Sjxcial instruments. — Gag, long-handled tenotome or fine- 
bladed scalpel, ordinai'y scalpel, scissors (bent or straight), perio- 
steal elevators, long fine- 
toothed forceps, palate- 
hook, needles, needle- 
holder, suture material (fine 
silver wire, sillc, and horse- 
hair). 

Position . — The patient is 
placed in the dorsal pos- 
ture on the operation table, 

Avith the neck raised by a 
hard pillow and the head 
tliroAAm back. The gag 
(Fig. 492) is introduced, 
and the mouth thus held 



open by an assistant. The 
surgeon stands on the right 
side of the patient, the 
assistant on the left side, 
and the anaesthetist at 


Fio. 493.— Operation i'or cleft palate, com- 
plete ; the cleft involving both the hard 
and soft palate. 


fl. Position of lateral incisions for division 
of inucO'periosteiim. 

h. PositioiVof incision in paring the margins 
of the cleft. 


the head. The assistant, 

who is administering the anesthetic, usually looks after the 


gag- 

(a) For cleft of both hard and soft palate. — -The operation 
may be divided into the folloiving stages, namely — (a) j\Iaking 
of lateral incision, and separation of the muco-periosteal portions 
of the hard palate ■, (b) paring of the margins of the cleft ; (c) 
introduction and tying of sutures, and closure of cleft ; 
(cl) making of further lateral incisions in order to relieve lateral 
tension. 

Operation. — (a) Lateral incision and sejm'ation of muco- 
‘periosteum . — An incision is made through the soft tissues of 
the palate,’ commencing at a point internal and opposite to the 


39 
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last temporary molar tooth, and extending forwards parallel 
with the alveolar margin as far as the anterior border of the 
canine tooth, — that is to say, just in front of the termination 
of the cleft, excejjt in those cases in which the deficiency extends 
through the alveolus. The palatal tissues should be incised in a 



of the palatine arteries may be only partially divided, and 
severe hjemorrhage vill ensue, which will be difficult to 
arrest. 

Sponge pressure is applied for a short time, and then the 
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muco-periosteal tissues are separated from their connections with 
the bony palate with the periosteal elevator (Fig. 494). 

The separation of these tissues should be extended until the 
point of the elevator reaches the margin of the cleft. Great 
care is necessary in effecting the separation of the soft tissues 
from the region of the posterior part of the hard palate and the 
hamular lu'ocess, owing to their thinness. 

The opposite side is treated in a similar manner, and then 
the second stage can be commenced. 

(b) Paring margins of cleft . — With the long forceps one 
margin of the cleft is seized a short distance in front of the 
base of the uvula. The tenotome is now taken, made to pass 
through the palatal tissue opposite the forceps with the cutting 
edge looking towards the front, and then a strip of tissue is 
removed as far as the anterior margin of the deficiency. The 
line along which this incision is made is shown in Fig. 493. 
The forward part of the cut having been made, the edge of the 
knife is turned backwards, and the remaining part attached to 
the uvula cut through. A similar procedure is carried out on 
the opposite margin of the cleft. An attempt should be made, 
if possible, to remove the two strips attached to one another 
anteriorly, so as to ensure that the entire margins have been 
thoroughly pared. 

(c) Insertion of sutures . — Many methods of inserting the 
sutures have been recommended. The sutures of silk or horse- 
hair must be introduced by some form of needle with an eye, 
whilst those of silver wire can be most readily introduced by the 
needle of T. Smith, which is illustrated in Fig. 496. In this 
needle the stem is hollow, and, after the tissues of the palate 
have been pierced, the wire is driven through the perforation by 
turning the wheel which is attached to the handle. A very useful 
and expeditious method of introducing the sutures is by the 
small needles and the special form of needle-holder which have 
Ijeen recommended by Lane. These instruments are figured in 
Fig. 497. 

It is best to start from the anterior angle of the cleft in 
introducing the sutures. When one suture has been inserted it 
can be used as a point of support in order to facilitate the 
insertion of the next one. The sutures used to approximate 
the part of the cleft which corresponds to the hard palate 
should be of silver wire; and those for the soft palate and 
the uvula, of fine salmon-gut or horsehair. 

After the sutures have been inserted the margins of the cleft 
should be carefully sponged, so as to remove all blood-clot, 




I 
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mucus, or other debris. Tlie sutures are now tied and their 
ends cut short. In the case of the wire sutures it is best to 
twist them with the wire-twister shoum in Fig. 500, and then to 



Fig. 497. — Needlc-liokier and small needles for operation upon 
palate in young children. — A. Lane. 


cut the ends short. The uvula is the last portion of the palate 
to be closed. 

(d) Belief of lateral tension . — The lateral incision on each 
side is prolonged backwards for a short distance, and the Unsor 



Fig. 498. — Operation for cleft palate. 
Appearance of the palate when the 
margins of the cleft have heen pared 
and the sutures have heen introduced. 
a. Lateral incision. 



a. Space left by separation of margins 
of l.ateral incisions. 


and levator iMlati muscles cut through on the internal aspect 
of the hainular process, or the base of the hamular process itself 
detached at its base by cutting with a small chisel or bone 
forceps. A probe-pointed narrow .scalpel is the best for this 
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purpose. Wlien the incision has been made the wound should 
be examined, so as to ascertain that the entire muscle has been 
cut through, 

(e) For cleft of the soft palate.- — The ojjeration for closure 
of a cleft which involves the soft palate 
alone is often known as staj)hylorra 2 jhy, 
that for closure of the hard palate being 
called iirano 2 yIasty. 

Operation. — The stages of the operation 
and the manner of its performance are 
very similar to those in the pi'eceding 
operation. 

In this case, however, it is usual to 
first pare the edges of the cleft, then to 
introduce _ the sutures, and afterwards to 
make the lateral incision. The lateral 
incision is placed farther back, and is 
made to divide the levator palati muscle. 

The different stages of the operation are 
illustrated in Figs. .501 to 503. 

After-treatment . — Much of the success of 
the operations for cleft palate depends upon 
careful attention to the details of the 
after-treatment. After the operation has 
been performed the patient should be 
placed in bed with his head low, so that 
anj^ accumulation of blood, mucus, or 
exudation may pass into the phai'ynx, and 
not collect in the immediate neighbourhood 
of the wound. 

No food should be given for the first 
five or six hours, and only small quantities 
of milk or milk and soda-water, until all 
danger of vomiting, as the result of the 
antesthetic, has passed oft'. 

After the end of the first day the jmtient 
is fed regularly on a fluid diet. The food 
can be best administered with a spoon, or 
some form of feeder. 

After food has been given the mouth of 
the patient should be carefully washed out 
with a dilute antiseptic, such as a solution of Ijoracic acifl or 
Condy’s fluid. In refractory children this cannot as a rule be 
carried out. 




-ii 




Fig. 500. — ^tVue- 
twister. 
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The stitches can usually be taken out from the uvula and the 
soft palate at the end of a Aveek, and those from the hard 



Fig. 501.— Operation lor cleft palate. Partial, involving only 
the soft palate. Tlie clotted line marks tlie position where 
the margins of tiie cleft are pared. 

palate on the tenth or twelfth day. In young children it is 
generally advisable to give an anaesthetic before remot'ing the 
stitches. 



Fig. 502. — Operation for cleft of 
.soft palate. Appearance of the 
palate when the margins of the 
cleft have been pared and the 
sutures introduced. 


Fig. 503. — Operation for cleft of 
soft palate. Appearance of the 
palate when the operation is 
completed. 
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It is not advisable to give any forni of solid food until after 
the expiration of two to three weeks. 

!Manj' modifications of the operation, especially for closure of 
the hard palate, have been advocated, but the operation above 
described will be found to be applicable to the majority of 
cases. 


Opesatiok foe Exteoveesion of the Ueixaey 
Bladdee, oe Ectopia Vesic.e 

In ectopia of the urinary bladder the anterior wall is deficient, 
and most commonly this condition is associated vdth non- 
approximation of the pubic bones, epispadias, and often by 
hydronephrosis. 

The urine as it is secreted passes along the ureters and escapes 
through the ureteral openings, which are situated upon the 
mucous membrane representing the posterior wall of the bladder. 
This mucous membrane usually projects as a reddened promin- 
ence in the hypogastric region. 

The condition of a patient suffering from ectopia vesicre is a 
very miserable one, on account of the continuous escape of urine 
and the difficulty which is experienced in fitting up an apparatus 
to collect it as it passes from the ureteral openings. 

Patients, however, who have been the subjects of this condition 
have lived to old age without an operation being performed, but 
usually the patients so afflicted do not live beyond seventeen to 
twenty-five years. 

Two varieties of operation may be performed for the relief of 
extroversion of the urinary bladder. In one class an attempt is 
made to form a new anterior wall to the bladder, by turning 
down and reversing a flap of skin from the umbilical region, the 
epidermal surface of this umbilical flap becoming the lining 
membrane of the anterior i)art of the bladder. Lateral flaps 
are turned up from the inguinal regions, and used for closing in 
the cutaneous deficiency. This operation is known as the “ flap ” 
operation, or “ Wood’s operation.” 

In the second class of operation an attempt is made to bring 
together the anterior extremities of the pubic bones and fix 
them in apposition, and at the same time the layer of mucous 
membrane ivhich represents the wall of the bladder is folded 
upon itself in front, the margins being united in such a manner 
that a urinary receptacle is formed, the opening of which is 
situated below and behind the united pubic bones. In order to 
effect this result it is usually necessary to divide the sacro-iliac 
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sj'uchondi’oses behind, and then to foi’ce the hones apaid in order 
to approximate the pubic bones in front. The surfaces of the 
latter are freshened and fixed together. 

Flap operations. — By a single umbilical flap and two lateral 
inguinal flaps (“Wood’s operation”). — A flap of skin and 
fascia which is pyriform in shajje, the narrow portion being 
above, is reflected from the umbilical region and turned down- 
wards in such a manner that it rejnains attached by its lower 
part (Fig. 504, a) ; the cutaneous aspect is reversed and forms 
the anterior boundary of the new urinary bladder. The margins 

of the mucous membrane of 
the bladder are refreshed and 
attached to those of the re- 
versed umbilical flap. 

A lateral flap is then taken 
from each inguinal region ; 
this is also pyriform in shape, 
but the attached portion is 
the narrower (Fig. 604, b 
and c). 

Each of these flaps should 
consist of skin and superficial 
fascia. The free extremities 
are rotated inwards towards 
the middle line until their 



t'Ki. 504. — E.xtroversioii of the bladder, inner and upper margins 

Fornmtioa of skin flaps.-Woon. 

mght ingdnai flap. another by the insertion of 

0. Left inguinal flaj). numerous inteiTUifted sutures, 

and -6 . — Bases of in'nuna] flaps rm « ,i 

which come together. -tile raw Surfaces thus pro- 

duced are partial^ closed by 
bringing the margins of the denuded surfaces together by sutures, 
the remainder being allowed to close by granulation. 

It is usually necessaiy to perform a number of oijerations 
before a moderately satisfactory result can be obtained from this 
Ifi’ocedure. 

The disadvantage of this form of operation is the growth of 
hair from the cutaneous surface which has been turned inwards. 


When this takes place, at puberty or earlier, phosphatic 
deposits are liable to form, and to give rise to much 
trouble. 


If the mucous membrane which represents the liladder is fairly 
extensive an attempt may be made to free the lateral margins, 
fold them on themselves, and then unite the approximated 
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borders by tbe insertion of interru})ted sntnres. If this can be 
done a urinary receptacle is formed which is small in size, but 
its interior is formed entirely of mucous membrane, and the 
result is likely to be more satisfactory than in the preceding 
case. 

Operations with, division of the sacro-iliac synchondroses 
and approximation of the separated portions of the pubic 
hones (“ Trendelenburg’s operation ”). — The first stage in this 
operation includes the making of two incisions over the sacro- 
iliac synchondroses, division of the posterior ligaments of these 
joints, forcible separation of the sacrum and iliac bones behind, 
and approximation of the pubic bones in front. The surfaces of 
the pubic bones are freshened ivith a scalpel before they are fixed 
together. 

In the second stage, which is carried out after the wounds 
caused by the previous stage have healed, the mucous membrane 
which represents the urinary bladder is folded upon itself, and 
its margin united in a manner similar to that described above. 

In the third stage, an attempt is made to close in the cutaneous 
deficiency by the formation of skin flaps from the groin and 
lateral margins of the cleft. The inner margins of these flaps 
are united together in the middle line. 

The epispadias which is commonly present in these cases is 
treated at a subsequent operation. 

An objection which has been urged against this form of opera- 
tion is that the pelvis is so much weakened by tbe injury to the 
sacro-iliac joints that progression is .seriously interfered with. 
This in practice, however, has been found not to be true, since 
the weakening which takes place posteriorly is in part com- 
pensated for by the approximation of the imbic bones in front. 

The best result, however, which can be expected in a severe 
case of extroversion of the bladder is, that it is rendered possible 
to fit up the patient with an artificial urinal, which catches in a 
satisfactory manner the urine as it is evacuated, and ai^oids the 
continual soaking of the clothing. 

Operation eor Epispadias 

In the condition of epispadias the penis is cleft along the 
dorsal surface, and the organ is usually turned towards the 
abdomen and bent upon itself. 

Several operations have been practised for tbe cure of this 
couditiou ; the best of these is the following, which is generally 
knomi as “Thiersch’s operation”; — 
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Operation. — Tlie operation is carried out in four stages, the 
wounds which have been caused in one stage being allowed to 
heal before the next stage is attempted. 

(a) First Stage. — Formation of external 
urinary meatus, and glandular portion of 
2}enile urethra. — Two incisions are made in 
the glans penis from each dorso-lateral aspect, 
as in Fig. 505. These incisions should pass 
Fic. .505.— Bpisp.a(lias through more than half the substance of the 
(“Thiersch’s opera- plans penis, and should converge towards one 
into substance of another on the ventral aspect.^ 
glans penis in forma- The margins of the median portion are 

tion of the meatns. pared, and then fixed in approximation by the 
Kowalzig. insertion of several points of mternipteci 

suture. The middle portion, thus separated, 
and containing a canal in its interior, is depressed, and the two 
lateral portions brought together and united by sutures. An 
aseptic dressing is applied and the wound 
allowed to heal, the sutures being removed 
at the end of a week. 

(6) Second Stage. — Formation of that por- 
tion of the sjiongy urethra which occiqnes the 
body of the penis . — Incisions are made through 
the skill and fascia on the dorsal aspect of 
the penis, as in Fig. 506. The incision on the 
left side is nearer the cleft than that on the 
right. The two flaps thus marked out are 
dissected up, and the flap with the attached 
base close to the cleft is turned over, so as to form the roof 
of the new urethra, and fixed in position. The other flap is 
then brought over, the first one, and fixed by 
the insertion of sutures (Fig. 507). A 
catheter is passed along the new urethra and 
left in position. Dressings are applied and 
the parts allowed to heal, the sutures being 
taken out at the expiration of seven or ten 

Fig. 507.— Epispadias _ 

(“Thiersch’s opera- \^/ iHIRD oTAGE. — Lflosuve oj tllC SVldll 
tion ”). Method of interval between the first and second jmi'tiojis 

llap^—^E^^s MARCH — The prepuce is brought 

and kowALzici. over the cleft, an incision made through it, 
and through this the glans penis is passed. 
The margins of the aperture are freshened, and united 
to the skin of the prepuce. A .sufficient time is allowed 


Fig. 506. — Epispa- 
dias (“Thiersch’s 
operation”). In- 
cision on dorsum - 
of penis. — Es- 
march .and Kow- 

Al.ZIG. 
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for the parts to heal, and then the final stage is under- 
taken. 

(d) Foueth iStage. — Closure of the aperture at the base of the 
2'>e7iis between xt and the os pndixs. — This is elfected by dissecting 
up two flaps from the adjacent portions of the inguinal regions. 
One flap is triangular in shape, and its attached border corre- 
sponds to one margin of the orifice which it is wished to close. 
This flap, after being dissected up, is reversed, and the cutaneous 
surface made to form the roof of the 


new urethra. It is fixed in position by 
the insertion of a number of sutures 
(Fig. 508), Next, a rectangular-shaped 
flap is dissected up from the other in- 
guinal _ region. It is brought over the 
first flap in such a manner that the two 
raw surfaces are in approximation. The 
margins are then united by sutures. 

A catheter is passed along the entire 
urethral canal as thus comi)leted, and 
allowed to remain until union has taken 
place. 

It is advisable that this catheter should 
be changed daily after the first twenty- 
four hours. 

In order to obtain a good result from 
this operation it is advisable to allow 
plenty of time to elapse between the 
individual stages, and if one stage fail, to 
repeat this before going on to the next. 

OUEEATION FOE HYPOSPADIAS 



Fk;. 508. — Episp.'idias 
( ‘ ‘ Thierscli’s opera- 
tion ”). Closure of fis- 
tula between original 
and newly formed poi- 
tions of the urethra. — 


Esmabch and Kow- 

In the condition of hypospadias there alzig. 
is a cleft on the under surface of the 


penis ; this may involve the meatal region alone, or any part of 
the spongy portion of the urethra as far back as the perineum. 

The slighter malformations of this nature scarcely require 
surgical treatment; but when the penile part of the urethra is 
cleft, or the scrotum involved, an operation should be attempted 
for the rectification of the deformity. 

U.sually the penis is small and deformed, and is bent towards 
the scrotum, a fibrous band often holding it down. 

If an operation is considered advisable it should be carried 
out during early childhood, before the fifth or sixth year. 
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The form of operation which is recommended is that described 
by Duplay. 

Special instrument. — Catheter. 

Position. — The patient is placed in the dorsal position on the 
operation table, the thighs being separated; or, if the scrotum 
is involved, in the lithotomy position. The surgeon stands 
on the right side of the patient, and the assistant on the 
opposite side. 

Operation. — The operation may be divided into the following 
stages, namely ; — 

(a) Straightening the penis . — This is effected by making one 
or more transverse cuts through the fibrous band which fixes the 
under surface of the penis to the scrotum. It is often necessary 
to extend these incisions into the substance of the corjmra 
cavernosa. 

(a) Formation of an external meatus. — An incision i^arallel 
with the long axis of the penis is made on each side of the 
groove which represents the urethral canal on the under surface 
of the glans penis. A catheter is placed in the groove, and the 
tissues at the inner margin of each incision are turned inwards 
over the catheter and fixed thus bj’- the insertion of sutures. 
Next, the tissues at the outer margins of the incisions arc freed 
for a short distance and brought over the new meatus, and 
sutured in this position. 

The straightening of the ijenis and the formation of the 
meatus are performed at the same time. Sufficient time is 
allowed for these wounds to heal, and then the next stage is 
carried out. 

(c) Formation of a urinary canal. — A catheter is passed 
through the new meatus and along the groove on the under 
surface of the penis into the original opening of the urinary 
canal. An ‘incision parallel with the catheter is then made on 
each side of the groove and a short distance from it, and a small 
transverse incision along each extremity of the long one. A 
small flap is then dissected up for a short distance on each side, 
and turned over the catheter in such a manner that the cutaneous 
surface lies in contact with it. It is not necessary that the 
margins of these two flaps should be in apposition over the 
catheter. The tissues at the external margin of each longi- 
tudinal incision are next dissected up very freely until these 
margins can be brought into approximation on the ventral aspect 
of the catheter, which lies in the urethral groove. The approxi- 
mated borders of the external flaps are fixed in apposition by 
the insertion of a series of interrupted suture.s. 
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A sufficient time is now allowed to elapse until the flaps thus 
ixnited have become quite healed. 

{cl) Closure of the fistula betiveen the distal eHremity of the 
old icrinary canal and the proximal ex- 


tremity of the new one. — The margins of the 
listulous aperture are pared, and if necessary 
a flaj) of skin is dissected uji from the 
adjacent portion of the penis. This is 
brought over the aperture and fixed by 
sutures. 

Skin Grafting 

This procedure may be requisite in cases of 
extensive destruction of the skin, the result 
of a burn or scald, or some form of injury or 
ulceration, or of a surgical operation carried 
out for the removal of a malignant growth. 

Skin grafting by the ordinary method. 
— The surface upon which the grafts are to 
be placed is first rendered as aseptic as 
possible by fomentations or other measures ; 
then, "with a pair of fine forceps and scissors, 
small portions of the skin are removed by 
sharp snips from a healthy cutaneous surface, 
and placed upon the prepared surface. Each 
graft of skin should lie about one-sixth of 
an inch wide, .should include both the epi- 
dermis and the superficial part of the dermis. 

These grafts are placed at equal distances 
apart, usually about one-third or one-half inch 
from each other. A perforated piece of 
aseptic oiled silk is then placed over the 
grafted area, and an aseptic dressing applied. 
The wound thus treated should not be dis- 
turbed for several days, unless there is much 
exudation from its surface. 

When the dressings are removed the surface 
should be very gently washed, or sponged 
and dried, and then a similar dressing or 
ointment ajiplied. 

Skin grafting by “ Thiersch’s method.” — 



Fk.. ,Ci09.- — Skill 
grafting. Tliier-cli’s 
knife. 


The essential feature in this method of skin grafting is the trans- 


ference of large sheets of eifidermal tissue from a healthy part to 
the surface of the wound which has lost its cutaneous covering. 
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The strijJS of epidermis should measure 1 or H- inches in 
width, and from 2 to 3 inches in length. They can be most 
readily obtained from the internal aspect of the thigh. 

A .s 2 Decial instrument, known as Thiersch’s knife (Fig. 509), or 
an ordinary razor, is used for the jJwrpose of making these 
epidermal strips. 

The skin of the area, from which it is jirojmsed to obtain the 
eihdermal strqis, is rendered ascjitic in the usual manner. Then 
the blade of the knife is moistened with normal saline solution at 
the temperature of the body, and a thin shaving made, the blade 
of the knife being held on the flat. Each strip should consist of 
the epidermis and the apices of the underl 3 dng papillte ; it ought 
to be not less than | inch wide, and 2 inches or more long. Care 
must be taken not to injure the subepidermal tissues in obtain- 
ing the epidermal strips. 

When a strijj of epidermis has been obtained it is jflaced on 
the prepared surface, and when the whole of the raw surface 
has been covered, dressings are apjflied as in the previous case. 
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OPHTHALMIC OPEEATIONS 

By Walter H. .Tessop, M.B., P.Pv.C.S., 

Senior Ophtliahnie Surgeon to, and Lecturer on Ophthalmology 
at, St. Bartholomew's Hospital 

General considerations. — Tlie main details of tlie antestlietic 
employed, the preparation of the eye, and the position of patient 
and operator are, as a rule, the same in all ophthalmic opera- 
tions, and will be stated here, to prevent repetition under the 
different operations. 

The ansesthetic used is generally cocaine, which can be applied 
easily, and induces sufficient anaesthesia of the cornea, conjunc- 
tiva, and even iris, to allow most operations to he performed 
painlessly with it. 

Cocaine is best employed as a 2 to 4 per cent, solution, and 
must be used fresh, owing to its solutions keeping badly. It 
should be dropped into the eye three or four times before the 
operation ; a good rule to observe is to begin the first installation 
ten minutes before the operation, to repeat it again in five 
minutes, then for the third time just before the speculum is 
introduced, and for the fourth time after the eye has been 
washed out. If the iris is to be cut, cocaine shoidd be instilled 
again immediately after the corneal incision, so that it may be 
directly applied to the iris. The slight disadvantages of cocaine 
are — that intra-ocular tension is diminished, the cornea rendered 
flaccid and more difficult to cut, and from this flaccidity there is 
a greater difficulty in extrusion of the lens in cataract extraction. 

Cocaine is contra-indicated in inflamed eyes, glaucoma, teno- 
tomy in young and nervous patients, and excision. 

Of general anresthetics, chloroform is preferable to ether, but 
the grave objection to general anesthetics is their tendency to 
make patients vomit, and from the straining thereby induced 
intra-ocular hemorrhage may afterwards re.sult. 
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The operations hereafter described are best performed rvith 
the patient lying on his back on a table in a good light, and the 
operator standing behind his head. The only exception to this 
rule is tenotomy, when the operator stands in front and on the 
^ right side of the patient. If the surgeon be 

unable to operate with either hand it is neces- 
sary for him, in cases of extraction on the left 
side, to stand in front and to the left of the 
patient. 

The assistant, when one is required, should 
stand at the side of the patient. 

Owing to the communication of the nasal 
passage with the conjunctival sac by the 
canaliculi and puncta it is impossible to 
ensure asepsis for more than a short time. 
It is important, however, that the eye should 
lie well cleansed before the operation. This 
is best done by carefully washing the lids 
and eye-lashes with boracic acid solution, and 
then syringing out the conjunctival sac with 
the same, or with distilled and sterilised water. 

When the operation is finished the eye must 
be again irrigated before the bandage is 
applied. 

All instruments, except the knife, are to be 
lioiled for twenty minutes. The knife should 
be placed in absolute alcohol for half an hour 
before being used. 

All knives, needles, and scissors should be 
tested at the time of operation, as to their 
cutting or perforating powers, on 
thin kid leather. A convenient 
stretch the leather over a small ivory cylinder, 
thus making a drum. 

The following operations are all described 
as taking place on the right eye; the only 
change necessarjq when operating on the left 
side, is the transposition of left for right in 
the description. 

Slitting up the canaliculus. — The operation 
for slitting up the canaliculus is generally performed on the 
lower canaliculus. 

Indications . — The operation is practised for the cure of 
“ watery eye ” (epiphora), caused by obstruction or misplacement 


a piece 
way is 


of 

to 


Flo. .olO. — Canali- 
culus knife. 
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of tPe lacliiymal drainage system (punctum, canaliculus, and 
nasal duct). 

Instruments.~A probe-pointed canaliculus knife (Fig. 510), 
small fixation forceps, and a pair of small scissors. 

Operation. — ^Tlie operator, standing behind the patient, draw.s 
down and outwards the lower lid by means of a finger, so as to 
expose the punctum. If the latter be very small it must be 
dilated by small probes until the probe-point of the knife can be 
introduced. The probe-point of the canaliculus knife is passed 
vertically into the punctum, and, the handle being lowered, the 
point is passed horizontally onwards along the canaliculus until 
the end of the knife is felt to touch the inner surface of the nasal 
sac. The knife is then raised forwards and upwards, its handle 
describing an angle of 90°, till it becomes parallel with the 
nose : by this means the canaliculus is laid open as far as its 
entrance to the nasal sac. Any blood is sponged away, and the 
mucous membrane at the inner or posterior border of the incision 
is seized vith the forceps, and a small .strip of it cut off, so as to 
prevent the wound healing too soon. 



Fic). 511. — Lachrymal prohe. 


It is usual, after slitting up the canaliculus, to pass a lach- 
rymal probe down the nasal duct, to be sure that there is no 
obstruction. 

Passage of lachrymal probe down the nasal duct. — The 
probe (Fig. 511) should be introduced into the lower punctum 
nearly at right angles to the border of the lid ; its outer 
extremit}^ then being de]n-essed, the probe is passed horizontally 
along the canaliculus till its point is felt to touch the inner 
mucous surface of the lachrymal .sac. The probe is now raised, 
with its end still touching the mucous membrane of the sac, till 
it becomes parallel to the nose, and the lower end, which should 
be now over the entrance to the nasal duct, is puslicd downwards 
and slightly backwards and outwards; it should then glide 
gently into the duct without the employment of any undue 
force. 

The duct may be dilated quickly at one sitting by passing 
[U'obcs of increasing .sizes, or a style may be introduced and 
left in. 

Tenotomy. — Tenotomy in ophthalmic surgery denotes the 
division of one of the extrinsic ocular mu^clcs. Since conver- 
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gent and divergent strabismus are thennost frequent forms, tbe 
internal and external recti are the muscles which generally require 
division. 

Indications . — The presence of squint wJiich is not amenable 
to other methods of treatment. 

Instruments. — Speculum, fixation forceps, blunt-pointed curved 
scissors, and strabismus 
hook. 

Operation. — The 
operator, standing in 
front and on the right 
side, having introduced 
the speculum (Fig- 
612), fixes the con- 
junctiva and subcon- 
junctival tissue with 
the fixation forceps 



Fio. 012. — Spriii" 
speculum. 


Pig. 513. — Fixation 
forcejis. 



Fig. Oil. — Curved 
aeissors. 


(Fig. 513), at the point of junction of the lower horizontal and 
inner vertical tangents of the cornea. The fold of conjunctiva 
thus pinched up is divided in the direction away from the cornea 
with a pair of blunt-pointed sci.ssors (Fig. 514) to such an 
extent as will admit the points of the scissors, Avhich are passed 
through the opening, and divide the capsule of Tenon beneath 
the conjunctival incision. 

The hook (Fig. 515) is now introduced into the wound with 
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the point directed backwards : the point] is then turned upwards 
between the globe and the tendon until it appears beneath the 
conjunctiva at the upper border of the tendon, wliich is in this 
way brought forwards. The sci.ssors are now introduced into the 
wound, and the blades are opened on either side of the tendon, 
between the hook and the globe, and the tendoir is cut through. 
The hook is removed and again introduced to try if tlie tendon 
has been completely divided ; if not, the scissor.s must be again 
employed. 

The eyes should be bandaged up for twelve houns. 

The above description applies to the division of the internal 
rectus ; the method of dividing the external rectus is similar, 
but it must be remembered that the latter tendon is inserted 
farther back. 

Advancement of a muscle. — In cases of strabismus, instead 
of dividing a tendon, as for example the internal rectus, for 
internal squint, the insertion of the opposing muscle, in this case 
the external rectus, may be advanced. 

Indications^. — i\Iany operators prefer this operation to tenotomy 
in nearly all cases of strabismus, owing to the fact that the 
result is a strengthening of the action of a muscle and not an 
uncertain weakening of power. 

Instruments, — Speculum, fixation forceps, tenotomy hook, 
scissors, three needles threaded with thin silk. 

Operation. — The operation here described refers to the right 
external rectus. 

The speculum (Fig. 512) being introduced, the operator seizes 
the conjunctiva with fixation forceji.s, opposite the middle of the 
insertion of the external rectus about ] inch awa}' from the 
corneal border, and divides it vertically with a pair of scissors 
above and below the point of iixation, to the extent of about 
I inch. The subconjunctival ti.ssue and the capsule of H'cnon 
being divided to the same extent, the tenotomy hook (bhg. 
.515) is passed from below beneath the muscle, and its jjoint 
brought out at the upper border of the muscle : the tendon by 
this means is exposed lying on the hook. 

A suture is now passed through the tendon on the outer 
side of the tenotomy hook, and the needle is made to ]ierforate 
the episcleral tissue and the conjunctiva at the level of the 
middle of the cornea, in the jn-oiroscd fresh situation of the 
attachment of the tendon. This suture may simply be med 
as a temporarv one, to give the rcquired direction to the ad- 
vanced muscle'. The muscle is now divided close to its insertion, 
and if thought necessary a piece may be remo^•od from the 
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tendon to shorten it, care being taken not to divide the suture 
at the same time. Tlie suture is noM- tied tight. A second 
suture is introduced into the upper part of the tendon, and this 
in the same manner is passed through the episcleral tissue and 
conjunctiva, and should lie above and jrarallel with the original 
suture. A third suture is passed through the lower part of the 
tendon in a similar manner, ^ung parallel with the preceding 
ones. 

The second and third sutures are now tied, and the first may 
be removed if desired. 

The conjunctival wound is stitched up, and, the si)eculum 
being removed, the eye is wa.shed out, and both eyes arc 
bandaged up. 

The bandages are kept on for a week, and the sutures are then 
divided bj' scissors and removed. 

Paracentesis. — Paracentesis is the operation of tapping the 
anterior chamber by puncturing the cornea, and is performed 
for the purpose of evacuating the contents of the anterior 
chamber in cases of high tension, hypopyon, and threatening 
perforation from ulceration or other cause. 

Instruments. — Speculum, fixation forceps, keratomc or broad 
bent cutting needle, and curette. 

Operation. — The operator having introduced the speculum 
between the lids, steadies the eye by fixation forcej^.s, and ].>asse.s 
the keratomc (Fig. 51G) or the bent iiecdle through the lower 
l^art of the periphery of the cornea into the anterior chamber, 
and thus lets out the aqueous humour. If the aqueous does not 
escape readily it may be necessaiy to iness with a curette on 
the lower lip of the wound to enable it to do so. 

After the operation it is very important to be sure that the 
iris is in place, as otherwise prolapse may result. 

Iridectomy. — Iridectomy is the operation for the removal of 
a portion of the iris. 

Indications . — The operation is undertaken — 

{a) To improve sight in cases of corneal opacity, lamellar 
cataract, and anterior polar cataract. 

ih) As a remedial measure in glaucoma, relapsing iritis, com- 
2 )lete j^osterior sjmechia, and injiuy. 

(c) During the operation of cataract extraction, either at the 
same time or as a ^weliminary proceeding. 

Instruments. — Speculum, fixation force 2 )s, keratomc, iris 
forcejos, iridectomy scissors, and a curette or siJatula. 

Operation. — The speculum being introduced between the lids, 
the operator fixes the conjunctiva gently and firmly, about 
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1 inin. from tlic corneal edge opposite the seat of the proposed 
incision, -with a pair of fixation forceps (Fig. 513) held in the 
left hand. 

Taking the keratome (Fig. 516) in the right hand, he jjasse.s 



Fig. 615.— Strabismus Fig. 516.— Keratome. Fig. 517.— Curette 

liook. cystotome. 

it by pressure through the periphery of the cornea into the 
anterior chamber parallel to the iris. He notv lotvers the handle 
a little until the point of the keratome nearly touches the 
posterior surface of the cornea, so a-s to avoid wounding the 
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lous. As soon as the corneal wound is large enough the 
keratonie is slowly withdrawn and the aqueous escapes, often 
followed by the iris. 

The fixation forcep.s, still attached to the conjunctiva, are now 
giA'en to an assistant to depress the eye, and the oi)erator passes 
the iris forceps (Fig. 518) through the corneal wound, with 
their points closed and directed towards the posterior surface 
of the cornea ; the points are then opened, and the pupillary 

border of the iris seized between 
them ; the piece of iris is .slowly 
and carefully drawn out, and 
cut off with the iridectomy 
scissors (Fig. 519). This may 
1)0 done either parallel to the. 
wound, or at right angles to it 
across the cornea. The edges 
of the cut iris are carefullj" 
returned with a curette (Fig. 
517), the operator making sure 
that the impillary margin on 
both sides is in jjosition. 

The eye is now bandaged 
up, and in a simjfie case of 
iridectomy the bandage may 
be discontinued in forty-eight 
hours, if the anterior chamber 
is re-forined and the eye not 
irritable. 

Modifications of iridectomy. 
— («■) The oi)erator may make 
the corneal section with a 
Graefe’s knife (Fig. 520) instead 
Fig. 518.— Iris Fig. 519.— Iridec- of the keratome. In such a case 

forceps. tomy scissors. he w'ould introduce the knife 

through the periphery of the 
cornea at a point corresponding to one edge of the coloboma 
which he intends to produce. The knife is then passed across 
the anterior chamber, and transfixes the cornea at a point 
corresponding to the other edge of the coloboma. The suc- 
ceeding steps of the ojieration are similar to those given above. 

(6) In iridectomy for glaucoma the patient should, as a rule, 
be under a general amesthetic. The operation may be done with 
a keratome, but most surgeons prefer a Graefe’s knife. The 
operator introduces the knife through the sclerotic about 1 mm. 
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from the api)arcnt corneal margin, and about the junction of the 
upper one-sixth witli the lower five-sixths of the cornea. The 
knife is then 2 )assecl across the anterior cliamber witli great 
care (so as not to wound the iris), and nialres a counter-puncture 
in the sclerotic at a corresiionding ^joint on the 
oi^jiosite side. The knife is then made to cut its 
way thi'ough the sclerotic, jwoducing an arc in this 
.structure parallel to the curve of the cornea. The 
iris is seized with a pair of iris forcejrs at one 
edge of the section, and draAvn out; it is then 
cut with the scissors and torn across to the ojiposite 
edge of the wound, where it is again cut by scissors. 

Sclerotomy. — B}' sclerotomy is understood the 
division of the sclerotic in such a way that the 
section lies far back in the anterior chamber, a 
bridge of sclerotic being left in the middle of the 
operation wound. 

Indications . — The operation is performed for the 
relief of glaucomatous symptoms ; it is 2 >robably 
only useful and successful, as a secondary opera- 
tion, after iridectomy has been jjerformed some time 
before. 

Instruments. — Speculum, fixation forcei)s, and 
Graefe’s knife. 

Operation. — The operator, standing behind the 
patient, seizes the conjunctiva below the loAver 
margin of the cornea with the fixation forceps held 
in his left hand. Taking the Graefe’s knife (Fig. 

520) in the right hand, he enters it at a jmint 
in the sclerotic about 1 mm. from the corneal 
margin, as in the operation of iridectomy for glau- 
coma, and at the junction of the upper one-sixth 
and lower five-sixths of the cornea. 

He now passes the knife across the anterior 
chamber in a horizontal direction, with its cutting 
edge upwards, and makes a counter-puncture in the 
sclera at a point corresponding to . the original gI- j^Tfe’s 

one on the other side. The knife is made to knife, 

cut its way upwards, until a small bridge of 
sclerotic is left above undivided, and is then slowly withdrawn. 

A bandage is now placed over the eye aud kept on for twent}'- 
four hours. 

Extraction. — Extraction is the operation for removal of the 
lens. The operations for extraction are numerous, so far as 




732 


OPHTHALMIC OPERATIONS 


details are concerned; the one most often practised now, and 
described below, is the “ three-millimetre corneal flap ” operation. 
It may be performed with or without an iridectom}^ 

“ Three-millimetre corneal flap” operation with iridectomy. 
— Instruments. — Speculum, fixation forccp.s, Graefe’s knife, iris 
forceps, iridectomy scissors, cystotome, and curette. 

Operation. — The speculum is introduced between the lid.s, and 
the operator, holding the fixation foi’ceps in his left hand, fixes 
the conjunctiva in the middle line below and 1 mm. from the 
corneal edge. Holding the Graefe’s knife lightly between the 
thumb and first two fingers of the right hand, he introduces the 
point of the knife on the outer side, just within the corneal 
margin, at a distance of 3 mm. from the highest point of the 
cornea. The knife is then passed across the anterior chamber, in 
front of the iris, to a point within the periphery of the cornea 
on the nasal side, exactly corresiionding to the original puncture, 
so that the knife on making the counter-puncture lies in a 
horizontal line with the cutting edge upwards. 

The knife is now made to cut its way upwards in the cornea 
b}’’ slow to-and-fro movements, until the upper margin of the 
cornea is reached and cut through. The aqueous humour has 
now all escaped, and the whole section will be found to be in 
the cornea and corresponding to its curve. 

Iridectomy stage . — The patient is now directed to gaze at his 
own hand raised slightly above the level of his body, in order to 
depress the eyeball ; if he cannot be trusted to keep quiet, the 
conjunctiva must be held with fixation forcei^s by an assistant. 

The operator, introducing the iris forceps (Fig. 518) through 
the highest point of the incision, seizes the iris by its puihllary 
border, and slowly withdraws it through the centre of the wound ; 
he then cuts off the portion withdrawn by means of iridectomy 
scissors (Fig. 519) held in his right hand. 

Next, a cystotome (Fig. 517) is introduced, and by its means 
the upper part of the lens capsule is gently but freely lacerated. 
The patient is directed to look downwards, Avhils't moderate 
pressure is made by a curette held in the right hand, below the 
lower border of the cornea, till the upper edge of the lens pre- 
sents itself in the wound ; this pressure being kept up gradually, 
the lens is delivered. It assists the process of delivery of the 
lens to take a small flat spatula in the left hand and apply it 
along the upper border of the wound, so that the lens is de- 
livered over the spatula. After delivery of the lens any debris 
remaining must be coaxed out by pressure, by the curette from 
below, until the pupil assumes a black colour. The edges of 
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the ids must now be pushed in by a curette, so as to ensure 
their not l^eing caught up in the wound. 

The “three -millimetre corneal flap" operation without 
iridectomy. — The instructions are the same as above until tlie 
corneal incision is made ; the description of the iridectomy stage 
is to be left out, and the details of the operation resumed at the 
introduction of the cystotome. After the lens has 
been extruded it is necessary to return the iris, ‘ 

which has prolapsed, Ij}* }neans of a spatula, and to 
make sure that the pupil is round and not too 
large. This is best effected by rubbing the centre 
of the cornea with the spatula ; a drop of eserine 
will quicken the contraction of the pupil. If, 
however, the pujiil cannot be rendered round, or 
the iris is caught in the wound, an iridectomy 
must be performed. 

After-treatment.— It is customary to bandage 
both eyes so as to procure rest after the operatiorr. 

The eye Avhich has not been operated upon may be 
uncovered after the fourth day, but it is usual to 
keep the operated-on eye covered for at least a 
week, to ensure firm union of the wound. 

Atropine drops are used after two or three 
days, if the operation has been done without 
iridectomy ; some surgeons use it after all extrac- 
tion operations. 

After two mouths the vision should be tested 
for glasses, and, if it is good, glasses may be 
ordered, a weaker pair for distance and a stronger 
for near objects, as reading. 

After-cataract. — In many cases, after extrac- 
tion has been performed, the capsule left becomes 
opaque, giving rise to the so - called “ after- 
cataract.” 

The operation for after-cataract is performed as 

follows : — . , . Fig. 521.— 

The eye iDeing unclei* the mnueuce of atropine stop-needle, 
and cocaine, a sj^eculum is introduced between the 
lids by the operator, who fixes the eyeball with forceps, and 
passes a needle (Fig. .521) or a thin ground-down Graefe knife 
through the periphery of the cornea from above, and breaks up 
the opaque capsule. Sometimes it is necessary to use two 
needles. 

Discission. — This operation consists in the laceration of the 
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anterior capsule and substance of the lens with a needle, so as 
to allow the aqueous humour access to the lens substance for 
the purpose of inducing absoiqjtion. 

Indications. — Discission is performed in some forms of 
lamellar, congenital, and traumatic cataracts. Lately it has 
been practised in order to produce absorption of the lens in cases 
of high myopia. 

Instruments. — Speculum, fixation forceps, and a cataract 
needle. 

Operation. — The pupil having been fully dilated beforehand 
by atropine, the operator introduces the speculum, and fixes the 
conjunctiva below the lower margin of the cornea with the fixa- 
tion forceps held in either hand. 

The needle (Fig. 521) is then firmly, gently, and slowly pushed 
through the cornea near its periphery, preferably above, until its 
jioint traverses the anterior chamber and reaches the middle 
of the pupil. The handle of the needle being raised, the point 
is made to tear through the anterior capsule of the lens near 
its centre ; the needle is now slowly withdrawn. 

Atropine is again instilled into the conjunctival .sac, and the 
eye bandaged up for at least twenty-four hours. 

This operation has generallj' to be re])cated once or twice. 

If the stirred-up lens matter does not tend soon to become 
absorbed, or, owing to swelling of the lcn.s, glaucomatous 
symptoms are ja'oduced, it is necessary to evacuate the lens 
debris. ’ 

This is done by making a corneal incision, preferably below 
and on the nasal side, with a keratome (Fig. 516) or bent 
needle, as described under “Paracentesis” (p. 728). After the 
aqueous is let out a curette (Fig. 517) is introduced through the 
wound, and by manipulating the curette the soft lens matter 
l^asses along its groove, and is thus removed. 

If afterwards any jiortiou of the capsule remains in the pupil 
and obstructs vision, the operation for after-cataract (p. 733) 
must be performed. 

Convex glasses are ordered for distance and for reading, after ■ 
all inflammatory symptoms have subsided. 

Excision of the eyeball. — Excision is the operation for 
complete removal of the eyeball. 

Indications . — Rupture of the globe, presence of a foreign 
body, old painful blind ej^es, and malignant growths. 

Instruments. — Speculum, fixation forceps, tenotomy hook, and 
curved blunt-pointed scissors. 

Operation. — The operator, having introduced the speculum 
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between tbe lids, fixes tlie conjunctiva at the inner or outer 
border with the fixation forceps, and divides the conjunctiva and 
subconjunctival tissue as close as possible to the corneal margin 
by means of the scissors (Fig. 514). The hook (Fig. 515) is 
introduced, and each rectus tendon in succession is raised by it, 
and divided on the ocular side of the hook close to the eyeball, 
with the exception of the external rectus, which is cut on the 
orbital side of the hook, and this part of the tendon left attached 
to the eyeball. It is best, after section of the recti tendons, to 
sweep the hook round the eyeball, and thus make certain of 
their division being complete. 

The ocular attachment of the external rectus is now seized 
firmly with the fixation forceps, and the eyeball is rotated in- 
wards and drawn forwards. 

The scissors, held in the right hand, are now passed from the 
outer side with the points closed, and are emjdoyed to feel for 
the optic nerve. When this structure is felt the scissors are 
opened, and the nerve divided as far back as possible. 

The globe is pulled forwards with the fixation forcej^s, and 
the attachments of the oblicpxe muscles and a portion of the 
capsule of Tenon divided, together with vessels and nerves, by 
the scissors. 

The globe is now free from its connections, and can be re- 
moved. After the operation the socket is washed out and a 
pad and bandage applied. 

Haemorrhage may be j'l’ofuse, but can always be checked by 
pressiu'e. 

When the bandages are left off, after four or five days, it is 
advisable to place in the socket every day a pledget of absorbent 
cotton-wool soaked in oil. This pledget prevents inversion of 
the lashes, and also prepares the conjunctival sac for the insertion 
of the artificial eye. 

After two or three months an artificial eye may be ordered ; 
it is better that the first eye should be smaller than the per- 
manent one. 

Excision of the lachrymal sac. — This operation is frequently 
performed now in cases of chronic dacryo-cystitis and lachrymal 
fistula, especially when septic conditions exist in cases of corneal 
ulcers or in patients needing an operation on the eyeball. 

Operation. — Under general amesthesia a slightly curved 
incision is made with a small scalpel through the skin and 
subcutaneous tissues from just below the level of the internal 
palpebral ligament downwards for about an inch. Eetractors 
(Axenfeld’s) are now introduced into the wound to keep the 
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edges apart and control the htemorrhage. The internal i)alpebral 
ligament is retracted np^Yards or divided, and the upj^er jjart of 
the sac is freed by dissection. The whole sac is now sejjarated 
by a retractor or the closed ends of a pair of curved blunt- 
pointed scissors, and cut off. Lastly, the operation wound is 
brought together by sutures. 
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Abdominal Aorta, ligature of, 480. 
section, 49, 

Abernetliy’s ojjcration for ligature 
of the external iliac artery, 484. 
Ackland’s gag, 361. 

Adam’s osteotomy saw, f)56. 
Adductor lougus, tenotomy of, 542. 
Adenoid growths in naso-pliarynx, 
removal of, 339. 

After-treatment of operations, 48. 
Albert’s operation for gastrostomy, ' 
61. 

Amputation — 
in general, 613. 
by circular methotl, 623. 
elliptical method, 624. 
flap method, 622. 
modified circular metliod, 624. 
modified elliptical method, 625. 
oblique circular method, 624. 
racket-shaped method, 625. 
knife, long, 39. 

short, 666. 
special, 627. 

at ankle-joint, 666. ' 

Gunther’s method, 669. I 

Lc Fort’s method, 669. 1 

Pirogoff’s method, 669. 

Roux’s method, 668. 

Sedillot’s method, 669. 

Syme’s method, 666. 
through arm, 646. 
circular method, 646. 
skin flaps, 647. 
of the breast, 691. 

Halsted’s method, 695. 
of the cervix uteri, 326. i 

of the fingers, 627. i 

through distal interphalangeal 
joint, 630. 

earpo-metaearpal joint, 635. 


Amputations — 

of metacarpo-phalangeal joint, 
634. 

proximal interphalangeal joint, 
634. 

second phalanx, 631. 
of penis, 264. 
throngli metatarsus, 658. 
ankle-joint (sec Amputations at 
ankle-joint), 666. 
foot, 659. 

by Key’s metliod, 661, 
by Lisfranc’s method, 659. 
by Skey’.s method, 661. 
midtansal-joint (Chopart), 661. 
snbastragaloid amputation, 664. 
tarso-metatarsal joint, 659. 
through forearm, 640. 
by antero-posterior flaps, 640. 
by circular method, 643. 
by lateral flaps, 643. 

Ihrough elbow-joint, 643. 

Iiy antero-posterior flaps, 644. 
by elliptical method, 645. 
by unequal lateral flaps, 645. 
through hip-joint (Furneaux 
Jordan), 684. 

tlirough knee-joint (Stephen 
Smith), 676. 
through leg, 670. 

by anterior rectangular flap 
(Teale), 675. 

by circular method, 674. 
by elliptical method, 674. 
by lateral flaps, 673. 
by long external lateral flap 
(Farabceuf), 674. 
by unequal aiitero-iiosterior 
flaps, 671. 

through shoulder-joint, 648. 
thigh, 682. 
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Amputations — Aiitcrioi- crural nerve — 

through lower fourth, 678. tibial artery, ligature of, 497. 

by Carden’s method, 679. tibial nerve, exposure of, 537. 

by Gritti’s method, 680. Antrum of Highmore, exploration 
by SsabanajelTs method, 680. | of, 343. 

by Stokes’ method, 680. mastoid, exploration of, 352. 

middle, 682. perforator, 345. 

of thumb, 635. Aorta, abdominal, ligature of, 480. 

of toes, 653. Aponeuroses, operations upon, 539. 

through distal interjilialangeal Ai) 2 )aratus for intravenous injection 
joint, 655. of fluids, 509. 

metatarso-idialangeal joint, 655. Aj)pcndieitis, 108. 
tarso-metatarsal joint, 659. supinirativc, 112. 

through the uirper arm (see Am- ' Appendix, vermiform, removal of, 
putations of arm), 646. j 1 08. 

of the entire upper extremity. Arm, upper, amputation through, 
650. 646. 


at wrist-joint, 636. 

by circular method, 640. 
by equal antero-jjostorior llap.s, 
639. 

by long external flap, 639. 
by long palmar flap, 637. 
Anaesthesia, preliminaiy pre})ara- 
tions for, 35. 

Anastomosis, 93. 

intestinal, by bone tube or bobbin, 
103. 

circular cnterorrha 2 >hy, 96. 
Mautisell’s method, 99. 
Jlurphy’s button, 101. 
ureteral, 228. 

uretero-iiitestinal, 228. 
uretero-ureteral, 229. 

Bovec’s method, 229. 

Poggi’s method, 229. 
uretoro-vesical, 230. 

Boldfs method, 231. 

Witzel’s method, 230. 
Anderson’s cholecystotom}' forceiis, 
186. 

Aneurysm needle — 
doubly curved, 445. 
singly curved, 448. 

Ankle-joint — 

araxuitation at, 666. 

Gunther’s method, 669. 

Le Port’s method, 669. 
PirogolFs method, 669. 

Koux’s method, 668. 

Sedillot’s method, 669. 

Syme’s method, 666. 
c.xcision of, 607. 

Anterior crural nerve — 
exposure of, 537. 


I Arteries — 
i ligature of, 444. 

abdominal aorta, 480. 

I anterior tibial, 497. 

j axillaiy, 468. 

I brachial, 471. 

common carotid, 451. 

I femoral, 486. 

I iliac, 481. ' 

' deep circumflex iliac, 485. 
! epigastric, 485. 

j dorsalis pedis, 499. 

external carotid, 454. 

iliac, 483. 
facial, 457. 
femoral, 486. 
gluteal, 502. 
inferior thyroid, 466. 
innominate, 449. 
intercostal, 479. 
iiitenial carotid, 462. 
iliac, 500. 
mammary, 467. 
jmclic, 500. 
lingual, 456. 
middle meningeal, 460. 
occipital, 459 \ 

lieroneal, 496. 
l)02)liteal, 491. 
j i)osterior tibial, 493. 
j radial, 476. 

' sciatic, 500. 

I subclavian, 463. 

I suiiorficial femoral, 487. 

tcmiioral, 459. 

.superior thyu oid, 455. 
ulnar, 475. 
vertebral, 466. 
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Artery forceps, 41. 

Artlirectoniy, 584. 

Artlirotomy, 587. 

Articulations, excision of (see Joints, 
Excision of), 584. 

Asepsis, preliminary preparations 
for, 1-35. 

Aspii-ation of pleural cavity, 403. 

of urinary bladder, 231. 

Aspirator, 403. 

Aural forceps, 348. 
polypus snare, 349. 
scoo]), 348. 
syringe, 348. 

Auriculo-temporal nerve, exposure 
_ of, 525. 

Axillary arteiy, ligature of, 469. 


Bactehia, pyogenic, 1. 

Bailey’s decalcified bone tube foi 
intestinal anastomosis, 103. 

Bandage, rubber, 41. 

Bassini’s operation for radical cure 
of inguinal hernia, 157. 

Berkefeld filter, 30. 

Biceps femoris, tenotomy of, 542. 

Bigelow’s cvacuator, 235. 

Biliary system — 
operations upon, 185. 
cholecystectomy, 188. 
clioleeystendy.sis, 188. 
cholecyst- enterostomy, 190. 
cliolecystotomy, 185. 
elioledocho-lithotomy, 193. 
clioledochotomj\ 193. 

Bistoury, curved and .sharp-iioiutcd, 
129. 

Bladder, urinary — 
operations upon, 231. 
aspiration, 231. 
for extroversion, 715. 
lateral lithotomy, 241. 
litholapaxy, 233. 
median cystotomj', 244. 
puncture, 232. 
for rupture, 244. 

■suprapubic cj'stotomy, 236. 

BloodIc.ss method of operating, 41. 

Bobbin (bone), 103. 

Bones — 

operations upon, 552. 
excision, 561. 
osteotomy, 552. 

for ununited fracture, 560. 


Bond, for use during irrigation, 32. 
for sponges, lotions, 32. 

Brachial artery, ligature of, 471. 
plexus, exposure of, 531. 

Brain, operations upon (sec Cranium), 
411. 

Breast, operations upon (see Mam- 
mary gland), 688. 

Bullet prob^e, 432. 

Butcher's saw, 604. 

CyECUM, excision of, 116. 

Cajsarean section, 302. 

Canaliculus knife, 724. 
slitting up of, 724. 

Carden’s amputation through lower 
extremity of femur, 679. 

Carotid artery — 
common, ligature of, 451. 
external, ligature of, 455. 
internal, ligature of, 462. 

Caruncle, removal of, 310. 

Castration, 268. 

Catgut, chromicised, 21. 

Catgut, plate to wind on, 21. 
sterilisation of, 19, 20, 21. 

Catheter, 250, 260. 

Cerumen, impacted, e.xtraetion of, 
346. 

Chaput’s suture, 54. 

Chisel, grooved, 355. 
straiglit-edged, 552. 

Cholecystectomy, 188. 

Clioleeystendy.sis, 188. 

Cholecyst-enterostomy, 190. 

Cliolecystotomy, 185. 
forceps, 186. 

.scoop, 186. 

Choledocho-lithotomy, 193. 

Choledochotomy, 193. 

Chnpart’s amputation through mid- 
tar.sal joint, 661. 

Circumcision, 263. 

Clamp, intestinal, 81. 

Clavicle, e.xcisiou of, 571. 

Cleansing of forearms and hands, 22. 

Cleft palate — 

operations for, 708. 
needle. Smith’s, 210. 

Closure of wound, 54. 

Clover’s crutch, 126. 

Colon, resection of, 118. 

Colotomy — 
inguinal, 119, 132. 
lumbar, 123. 
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Colpon'liaphy, 320. 

Common carotid artery, ligature c 
451. 

femoral artery, ligatui’e of, 486. 
iliac artery, ligature of, 481. 
Compressor for veins, 178. 

Cooper’s operation for ligature 
e.vternal iliac artery, 484. 
Craniectomy, 436. 

Craniotomy, linear, 436. 

Cranium- 
operations upon, 411. 
craniectomy, 436. 
saw, 437. 

temporary resection, 433. 
trephining, 418. 

Cripps’ rectal bougie, 136. 
Cuneiform tarsectomy, 582. 

Curette, 324. 

Gottstein’s, 340. 

Thomson’s, 340. 

Curetting, 324. 

Cyst forceps, ovarian, 27 6. 
Cystotome, 729. 

Cystotomy — 
lateral, 241. 
median, 244. 
suprapubic, 236. 

Czerny’s suture, 52. 
Czerny-Lembert-'Wolfler suture, 53. 

Deei’ circumflex iliac artery, ligature 
of, 485. 

e 2 iigastric artery, ligature of, 
485. 

Dilator, tracheal, 389. 

Dorsalis pedis artery, ligature of, 499. 
Drainage of wounds, 47. 
tubes, 47. 

Dressings, apjilication of, 47. 
Dupuytren’s contraction, operations 
for, 547. 

Eak— 

operations upon, 346. 

exploration of mastoid antrum 
and cells, 352. 

e.xtraction of foreign bodies from 
external meatus, 346. 
incision of membrana tympani, 
351. 

removal of growths from ex- 
ternal meatus, 349. 
Schwartze’s operation, 352. 
Stacke’s ojieration, 355. 


Ectopia vcsicaj, operations for, 715. 

Elbow-joint — 
amputation through, 643. 
excision of, 589. 

Elytrorrliaphy, 320. 

Empyema, operation for, 404. 

Enterectoiny, 92. 
j Enterorrhaphy, circular, 96. 

I Epiplopexj’, 183. 
j Epispadias, operation for, 717. 

! Evasion of knee-joint, 606. 
i Estlandcr’s operation, 405. 

I Evacuator, 235. 

' Excision — 

of a bone, 564. 

! astragalus, 580. 

I clavicle, 571. 

I fibula, 579. 

I lower jaw, 568. 

j metacarpal bone, 574. 

I metatarsal bone, 583. 

I os calcis, 579. 

patella, 577. 
l)halanx of linger, 574. 

toe, 583. 
radius, 574. 
rib, 574. 
scapula, 573. 
tibia, 578. 
i ulna, 574. 

upiier jaw, 565. 

! wedge-shaped portion of tarsus, 

j 582. 

I of a joint, 584. 

I ankle, 607. 

elbow, 589. 

! hip, 598. 

‘ interphalangeal of finger, 598. 

intcrphalangeal of toe, 610. 
knee, 602. 

metacarpo-phalangeal, 598. 
metatarso-jfiialangeal, 610. 

I radio-ulnar (head of radius), 594. 
shoulder, 587. 

I temporo-maxillaiy, 611. 

I Avrist, 694. 

j of the larynx, 380. 

I of thyroid gland, 39). 

I of tongue, 350. 

, E.xtensor longus digitorum, teno- 
I tomy of, 540. 

! proprius liallucis, tenotomy of, 
! 545. 

j I'lxternal carotid artciy, ligature of, 
I 454. 
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External iliac arterv, ligature of, 
483. 

nretlirotomy, 259. 

Extra-uterine gestation, operations 
for, 305. 

Extroversion of urinary bladder, 
715. 

Eye- 

operations upon, 723. 
advancement of a muscle, 727. 
discission, 733. 
excision of eyeball, 734. 
extraction of lens, 731. 
iridectomy, 728. 
lachrymal sac, excision of, 735. 
paracentesis of anterior cham- 
ber, 728. 

passage of lachrymal probe, 725. 
sclerotomy, 731. 
slitting up of canaliculus, 724. 
tenotomy of ocular muscles, 
725. 

Facial artery, ligature of, 467. 

nerve, exposure of, 625. 
FarabceuPs amputation through leg, 
674. 

Fascia, palmar, division of, 647. 

plantar, division of, 546. 

Femoral arteries, ligature of, 486. 
hernia, operations on, for radical 
cure, 162. 

operation for relief of strangula- 
tion, 170. 

Femur — 

operation for ununited fracture of, 
561. 

osteotomy of, 553. 

detachment of internal condyle, 
556. 

Macewen’s operation, 553. 
transverse division above con- 
dyles through external in- 
cision, 556. 

at the upper extremit}^ 558. 
Fibula, excision of, 579. 

Filter, asejitic, 30. 

Fingers, amputation of, 634. 

Fistula in ano, operation for, 129. 
Fixation forceps, 726. 

Foot, amputation of (srr Am[)uta- 
tions). 

Forcep4 — 
artery, 41. 

aural, Cumberbatch’s, 348. 

41 


Forceps — 

cholecystotomy, Anderson’s, 186. 
fixation, 726. 
iridectomy, 730. 

Keen’s, 436. 
laminectomy, 439. 
lion, 567. 
lithotomy, 240. 
nasal polypus, 334. 
ovarian cyst, 2/6. 
pressure, 40. 
renal calculus, 209. 

Forearm, amputation through, 640. 
Foreign bodies, extraction of, from 
external auditoiy meatus, 346. 
Fracture, ununited, operations for, 
560. 

Frank's method of gastrostomy, 61. 
Frontal sinuses, exploration of, 
341. 

Gag, Ackland’s, 361. 

Smith’s, 708. 

Ganglion, Meckel’s, excision of, 519. 

Gasserian, excision of, 520. 
Gastrectomy, 68. 

Gastric ulcer, perforated, operation 
for, 87. 

Gastro -enterostomy, 79. 
posterior, 80. 
anterior, 85. 

Gastrostomy, 58. 

Gastrotomy, 66. 

Gauze, tampon of, 8. 

Genital organs — 
operations upon female, 310. 
caruncle, removal of, 310. 
colporrhaphy, 320. 
colpotomy, 321. 

extra-uterine gestation, opera- 
tions for, 305. 
hysterectomy- 
abdominal, 284. / 
vaginal, 329. 

for imperforate hymen, 310. 
for ruptured perineum, 311. 
for recto-vaginal fistuha;, 319. 
for vesico-vaginal fistula?, 318. 
ovariotomy, 273. 
salpingo-obphorcctoniy, 282. 
on the vagina, 316. 
operations upon male, 263. 
amputation of penis, 264. 
castration, 268. 
circumcision, 263. 



742 


INDEX 


Genital organs — 

operations upon male — 
for epispadias, 717. 
hydrocele, radical cure of, 269. 
for hypospadias, 719. 
for varicocele, 270. 

Gestation, extra-uterine, operations 
for, 305. 

Gigli’s saw, 434. 

Giraldes’ operation for single hare- 
lip, 705. 

Gland, thyroid, operations on, 391. 
Glands, lymphatic, removal from 
axilla, 694. 

Gloves, rubber, 24. 

Gluteal artery, ligature of, 502. 
Gorget, Teale’s, 262. 

Gottstein’s curette, for removal of 
adenoid growths, 340. 

Gould’s operation for amputation of 
penis, 266. 

Graefe’s knife, 731. 

Great occipital nerve, exposure of, 
531. 

sciatic nerve, exposure of, 535. 
Gritti’s amputation through con- 
dyles of femur, 680. 
Gussenbauer’s suture, 53. 

H.®moeiihage, arrest of, 40. 
Hcemorrhoids — 
operations for, 125. 
crushing, 127. 
excision, 127. 
ligature, 125. 

Hahn’s tracheotomy tube, 357. 
Halsted’s quilted or mattress suture, 
53. 

operation for removal of breast, 
690, 692. 

Hands, cleansing of, 22. 

Hare-lip — 

operations for, 702. 
double, 707. 
single, 702. 

Heart, treatment of wounds of, 
409. 

Hepatectomj^ 177. 

Hepatotomy, 172. 

Hernia — 

director, 168. 
knife, 150. 

needle, Macewen’s, 162. 
operations for, 152. 
for radical cure, 153. 


Hernia — - 

operations, femoral, 162. 
inguinal, 153, 157, 160. 
umbilical, 165. 

for relief of strangulation, 167. 
femoral, 170. 
inguinal, 167. 
obturator, 171. 
umbilical, 171. 

Hey’s amputation through tarso- 
metatarsal joint, 661. 
saw, 437. 

Hip-joint — 

amputation through, 684. 
excision of, 598. 

Hook, blunt, 516. 

Horsle3’'’s periosteal elevator, 418. 

Howse’s knee-splint, 605. 

Hydrocele, radical cure of, 269. 

Hypospadias, operation for, 719. 

Hysterectomy — 
abdominal, 284. 

Kelly’s partial, 288. 
vaginal, 329. 


Iliac arteries — 
ligature of common, 481. 
external, 483. 
internal, 500. 

Imperforate rectum, 150. 

Inferior maxilla, excision of, 568. 

Infra-orbital nerve, exposure of, 519. 

Inguinal colotomj’, 119. 
hernia — 

operations upon, for radical 
cure, 152. 

Bassini’s operation, 157. 

Kocher’s oyieration, 160. 
for relief of strangulation, 1 67. 

Innominate arteiy, ligature of, 449. 

Instruments, list of, 6. 
selection of, 5. 
sterilisation of, 6. 

Intercostal arteries, ligature of, 479. 

Internal carotid artery, 462. 
ligature of — 

carotid artery, 463. 
iliac artery, 500. 
jugular vein, 503. 
mammary artery, 467. 
pudic artery, 500. 

luterphalangeal joints, excision of— 
of foot, 610. • 
of hand, 598.' 
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Intestinal clamp, 81. 

suture, methods, 50. 

Intestines — 
operations upon, 91. 
large intestine, 108. 
e.’coision of coeuum, 116. 
inguinal colotomy, 119. 
lumbar colotomy, 123. 
removal of vermiform ap- 
pendix, 108. 
resection of colon, 118. 
small intestine, 91. 
closure of perforating wound, 
91. 

formation of artificial anus, 
105. 

removal of portion, 92. 
resection, 93. 

Intubation of larynx, 383. 
Intussusception, 118. 

Irrigation of peritoneal cavity, 50. 
Irrigator, 28. 

Irving's suprapubic dressing, 253. 


Jaw, lower, excision of, 568-. 

upper, 565. 

Joints — 
excision of, 584. 
ankle, 607. 
elbow, 589, 593. 
hip, 598, 601. 
interphalangeal, foot, 610. 

hand, 598. 
knee, 601. 

metacarpo-phalangeal, 598. 
metatarso-phalangeal, 610. 
radio-ulnar, 694. 
shoulder, 687. 
temporo-maxillary, 611. 
wrist, 594. 

Jordan’s, Furneaux, amputation .at 
hip-joint, 684. 

Jugular vein, internal, ligature of, 
503. 


Kelly's partial hysterectomy, 288. 
Kidneys — 

operations upon, 204. 
nephrectomy, 210. 
nephrolithotomy, 204. 
nephrorrhaphy, 215. 
nephrotomy, 210. 

Killian’s operation, 341. 


Knee-joint — 
amputation through, 676. 
excision of, 601. 

Knife — 

amputating, long, 39. 
short, 666. 

fol’ incision of membrana tympani. 

Graefe’s, 731. 
keratome, 729. 
resection, 586. 
scal))el, 37. 

Thiersch’s, 721. 
methods of holding, 37. 

Knots, methods of tying, 45. 
Kocher’s operation — 
for excision of elbow-joint, 593. 
for radical cure of inguinal hernia, 
160. 

Kraske’s operation for excision of 
rectum, 140. 

Kronlein, ligature of middle men- 
ingeal artery, 461. 


Lachuymal probe, 725. 
sac, excision of, 735. 

Laminectomy, 438. 

Lane’s cleft palate needles and 
needle-holder, 712. 

Large intestine, operations upon 
{see Intestine), 108. 

Laryngectomy, 380. 

Laryngotomy, 375. 
tube, 377. 

Larynx — 
artificial, 381. 
operations upon, 375. 
intubation of larynx, 383. 

instruments, 384. 
laryngectomy, 380. 
laryngotomy, 375. 
thyrotomy, 377. 

Lateral lithotomy, 241. 
sinus, exposure of, 504. 

Le Fort’s amimtation of foot, 669. 

Leg, amputation through, 670. 

Lembert’s suture, 51. 

Lengthening of tendons, 550. 

Ligaments — 

operations upon, 539. 

division of astragalo-scaphoid 
ligament, 548. 

Ligature of arteries {see Arteries, 
ligature of), 444. 


/ 

/ 
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Ligature of veins (see Veins, opera- 
tions upon), 503. 

Lingual artery, ligature of, 456. 

nerve, exposure of, 525. 

Lion forceps, 567. 

Lisfrane’s amputation tlirougli tarso- 
metatarsal joint, 659. 
LitLolapaxy, 233. 

Lithotomy — 
forceps, 240. 
knife, 242. 
lateral, 241. 
median, 244. 
staff, 242. 
suprapubic, 236. 

Lithotrite, 234. 

Lithotrity, 233. 

Liver — 

operations upon, 172. 
exposure of upper surface by 
transtlioracic operation, 175. 
hepatectomy, 177. 
hepatotomy, 172. 

Lower jaw, excision of, 568. 

Lumbar colotomy, 123. 

Lungs — 

operations upon, 407. 
exeision of bony wall of empyema 
ca'V'ity, 405. 
incision of pleura, 402. 
pneumotomy, 407. 

T-shaped tube, 406. 

Lymphatics of breast, 694. 
of stomach, 69. 
of tongue, 358. 

Lymidiatic glands, axillary, removal 
of, 694. 

Maas, operation for double hare-lip, 
707. 

Macewen’s method of osteotomy of 
femur, 553. 
hernia needles, 162. 
osteotome, 554. 

Mackenzie’s tonsil guillotine, 372. 
hlalgaigne’s operation for single 
hare-lip, 704. 

Mallet, 421. 

Mammary gland — 
operations upon, 688. 

for mammary abscess, 688. 

... removal of non-malignant tu- 
mours and cysts, 690. 
removal of breast, 691. 
mask, operation, 13. 


Mastoid antrum and cells, explora- 
tion of, 352. 

Mattress suture, Halstcd’s 54. 
Maunsell’s method of intestinal 
anastomosis, 99. 

Maxilla, inferior, excision of, 568. 

superior, excision of, 565. 

Maydl and Eeclus, method of in- 
guinal colotomy, 121. 

Meckel's ganglion, removal of, 519. 
Median nerve, exposure of, 534. 
Membrana tympani, incision of, 351. 
Metacarpal bones, e.xeision of, 574. 
Metacarpo-phalangcal joints — 

! amputation through, 634. 

[ exeision of, 598. 

Metatarsal bones, e.xcision of, 583. 
Metatarso-i>halangeal joints — 
amputation through, 655. 
excision of, 610. 

Metatarsus, amputation through, 
659. 

[Middle meningeal artery, ligature 
of, 460. 

Murphy’s button — 

for intestinal anastomosis, 101. 
for cliolecyst-enterostomy, 193. 
Muscles, operations upon, 539. 
Musculo-spiral nerve, exposure of, 
532. 

Nasal forceps, 334. 
l)olypi, removal of, 332. 
septum, deviated, rectification of, 
335. 

speculum, 330. 
wire snare, 334. 

Naso-pharyngeal poly])i, removal 
of, 337. 

Needle-holders, 43. 

Needles, 42. 

Nelatou’s operations for single hare- 
lip, 703. 

Nephrectomy, 210. 
abdominal, 213. 
lumbar, 211. 

Nephrolithotomy, 204. 

Nephropexy, 215. 

Nephrorrhaphy, 215. 

Nephrotomy, 210. 

Nerves — 

operations upon, 511. 
exposure of special nerves, 518. 
anterior crural, 637. . 
tibial, 537. 



INDEX 


745 


Nerves — 
o 2 )erations upon — 

auriculo-temporal, 525. 
bracliial plexus, 531. 
faeial, 525. 

Gasserian ganglion, 520. 
great occipital, 531. 

sciatic, 536. 
infra-orbital, 519. 
lingual, 525. 

Meckel’s ganglion, 519. 
median, 534. 
musculo-spiral, 532. 
peroneal, 536. 

]5opliteal, 537. 
posterior tibial, 537. 
spinal accessory, 529. 
supra-orbital, 518. 
ulnar, 533. 

Nerve anastomosis, 617. 
faeio-bypoglossal, 526. 
facio-accessory, 530. 

Nerve-crossing, 518. 

Nerve-stretebing, 515. 

Nerve-transplantation, 516. 

Neurectomy, 516. 

Neurorrhaphy, 512. 

Neurotomy, 516. 

Nose — 

operations upon, 332. 
adenoid growths of naso- 
pharynx, removal of, 339. 
deviated nasal septum, rectifica- 
tion of, 335. 

frontal sinus, exploration of, 
341. 

nasal polypi, removal of, 332. 
naso-pharyngeal jiolypi, re- 
moval of, 337. 

ObtukAtoe hernia, operation for 
relief of strangulation of, 171. 

Occipital artery, ligature of, 469. 

O’Dwyer’s tubes, 384. 

(Esophagus — 
operations upon, 397. 
cesophagectomy, 399, 
cesophagostomy, 399. 
resophagotoniy, 397. 
removal of pouch of cesophagus, 
399. 

Ogstou’s operation for detachment 
of internal eondyle of femur, 556. 

Olecranon, operation for fracture of, 
564. 


Omento-pexy, 183. 

Oophorectomy, 278. 

Operation taWe, 277, 418. 

room or theatre, 271. 

Operations, stages of, 49. 
Ophthalmic operations (see Eye, 
operations on), 723. 

Os calcis, excision of, 579. 
Osteotome, Macewen’s, 554. 
Osteotomy, 552. 
of femur, 553. 
of tibia, 559. 

Ovariotomy, 273. 

Pads, cellular cloth, 10. 

Palate needles, 712. 

Palmar fascia, division of, 547. 
Paracentesis of anterior chamber of 
eye, 728. 

of pericardium, 408. 
of pleura, 402. 

Parietal wound, closure of, 41. 
Parker’s tracheotomy tube, 389. 
Patella — 
excision of, 577. 
operation for fracture of, 562. 
Patient, preparation for nnresthesia, 
35. 

Pedicle needles, 276. 

Pelvis, vertical section, 134, 138, 
238. 

Penis — 

operations upon, 263. 
amputation, 264. 
circumcision, 263. 
ejnspadias, 717. 
hypo.spadias, 719. 

Perforated ulcer, treatment of, 87. 
duodenal, 105. 
gastric, 87. 
typhoid, 106. 

Pericardium — 
operations upon, 408. 
incision, 409. 
paracentesis, 408. 
wounds of, 409. 

Perineum — 

ojierations upon, 311. 
for complete rupture, 315. 
for partial rupture, 312. 
Periosteal elevator — 

for excision of joints, 586. 
Horsley’s, 418. 

Peritoneal cavitj-, irrigation of, 
50. 
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Peroneal artery, ligature of, 496. 

nerve, exposure of, 536. 

Peroneus longns and brevis, teno- 
tomy of, 545. 
tertius, tenotomy of, 546. 
Phalanges, excision of — 
ofhand, 574. 
of foot, 583. 

Piles, operations for (see Hemor- 
rhoids), 125. 

Pirogofi’s amputation of foot, 669. 
Plantar fascia, division of, 546. 
Plastic operations, 702. 
for cleft palate, 708. 
for epispadias, 717. 
for extroversion of the urinary 
bladder, 715. 
for hare-lip, 702. 
for hypospadias, 719. 
skin grafting, 721. 

Pleura — 

operations upon, 401. 
incision, 404. 
paracentesis, 402. 

Pneumotomy, 401. 

Polypi, nasal — 
removal of, 332. 

naso-pharyngeal, removal of, 
337. 

Polypus forceps, nasal, 334. 
Popliteal artery, ligature of, 491. 

nerve, exposure of, 537. 

Porro’s operation, 304. 

Posterior tibial artery, ligature of, 
493. 

nerve, exposure of, 537. 

Pressure forceps, 40. 

Prostate, operations upon, 247. 
anatomy of, 247. 
prostatectomy, 248. 
perineal method, 253. 
supraj)ubic method, 250. 

Pudic artery, internal, ligature of, 
500. 

Pylorectomy, 73. 

Pyloroplasty, 72* 

Quilted suture, Halsted’s, 54. 

Rxdial artery, ligature of, 476. . 
Radical cure of hernia, 152. ‘ 
femoral, 162. 
inguinal, 152. 
umbilical, 165. 
hydrocele, 268. 


Radius, e.xcision,of, 574. 
head of, 594. 

Reclus and Maydl,method of inguinal 
colotomy, 121. 

Rectal — 
bougie, 136. 
fistula, 129. 

Rectum — 

operations upon, 125. 
excision, abdominal, 145. 
abdomino-perineal, 150. 
perineal method, 133. 
sacral method,' 140. 
vaginal, 142. 
fistula in ano, 129. 
htemorrhoids, 125. 
prolapse of, 128. 

Resection {sec Excision), 
knife, 586. 

Retractor, abdominal, 207. 

for use in ligature of arteries, 
446. 

Rib, excision of, 574. 

Robson’s decalcified bone bobbin, 
103. 

Rose’s operation — 

. for single hare-lip, 703. 

for double hare-lip, 706. 

Roux’s amputation of foot, '668. 

operation for femoral liernia, 164. 
Rubber gloves, 24. 

Rupture of liver, 182. 
of spleen, 201. 

urinary bladder, operation for, 
244. 

of the urethra, 261. 

Saline fluids, injection of, into 
veins, 508. 

Salpingo-obphorectomy, 282. 

Saw, Adams’, 556. 

Butcher’s, 604. 

Gigli’s, 434. 

Hey’s, 437. 

Scapula, excision of, 573. 
Schwartze’s operation, 352. 

Sciatic artery, ligature of, 500. 

nerve, great, exposure of, 535. 
Scissors, curved on the flat, 726. 
iridectomy, 730. 

Sedillot’s amputation of foot, 669. 
Selection of instruments, 5. 
Semimembranosus, tenotomy of, 
543. ' 

Sehiitendinosus, tenotomj" of. 543, 




